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Housing the Bell System 


E ARE celebrating this year the telephone’s 
fiftieth birthday. As we look back over this 


relatively brief span of time we can not but 
be impressed by the signs on every hand of the phe- 
nomenal growth and progress in the industry. The 
great advancements in the art of communication itself, 
through the comprehensive development and research 
activities carried on by the System, and the marked 
progress made in the construction and operating activi- 
ties all form interesting stories in themselves. Similarly, 
there has been great progress in the other essential and 
related phases of the business, the scope of which at first 
is perhaps scarcely realized. 

Among the more important of these related activities 
is that of housing all the component parts of this vast 
enterprise. There are close to 6,000 buildings in the 
System ranging in size from small and isolated repeater 
stations on the western prairies housing the apparatus 
which makes communication possible from coast to 
coast, to huge combination office and equipment build- 
ings in the midst of metropolitan traffic, through a list 
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comprising garages, warehouses, factories, shops, office 
buildings and even hospitals. It doubtless will be of 
interest, therefore, to review the character and scope 
of the housing phase of the System’s activities starting 
with the famous garret in Court Street, Boston. 

In the earliest days of the telephone service, the 
housing problem was a simple one. A very small switch- 
board, simple in character and easily moved if necessary, 
was placed in some convenient location, usually in 
rented quarters, and from that switchboard wires were 
run one by one as needed either on poles or over house- 
tops to the premises of those desiring service. 

It will be seen, therefore, that in these early days, 
the housing activities were substantially no different 
in a particular city than those of the local merchant. 
Most any space fairly centrally located with respect to 
the customers to be served was entirely suitable, parti- 
cularly as no undue expense or inconvenience was in- 
volved in relocating the equipment and wires and per- 
sonnel. It may be of interest to mention here that the 
first commercial telephone central office was established 
at New Haven in 1878, and occupied, as did a great 
many subsequent offices in different parts of the country, 
a few hundred feet of space in rented quarters. 

In a relatively few years, however, as the telephone 
became more and more a part of the community life 
the picture changed. The rapid increase in the number 
of subscribers brought about the necessity for more 
elaborate and expensive switchboards, which in turn 
introduced more exacting requirements as to the loca- 
tion and character of the building space. This problem 
multiplied as the art developed, each subsequent ad- 
vancement introducing new problems in the building 
phase of the work. In fact, only within the last few 
years, important changes in the art such as improved 
transmission developments and the dial telephone brought 
about fundamental problems not heretofore encountered. 

How different, then, is the problem of today, par- 
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ticularly in the large cities. Each of the buildings must 
be placed in some definite location, and it is necessary 
to plan this well in advance and to direct the growth 
of the plant toward that location even though the build- 
ing may not be erected for some years. Otherwise, 
very serious and costly rearrangements of plant would 
be necessary at the time the office is opened. Further- 
more, each building must be planned to fit the par- 
ticular circumstances surrounding the central office in 
question. Not only must very careful consideration 
be given to the erection of the immediate building, 
but the plans must provide for ready expansion to care 
for the telephone growth without excessive cost or re- 
action on the service. Moreover, suitable real estate at 
the theoretical wire center may be unobtainable in some 
cases, in which event studies must be made weighing 
the costs of various available sites near the wire center 
against the varying lengths of conduit and cable runs 
involved in each case. 

The extent of our building activities is perhaps most 
strikingly illustrated by the structures shown in Figure 1, 
which portrays an imaginary city composed of Bell 
Telephone buildings. 

Of course, the bulk of our buildings are used for 
housing central office switchboards and associated per- 
sonnel and the records indicate that the Schenley cen- 
tral office building at Pittsburgh erected in 1886 was 
one of the first, if not the very first, building planned 
and erected for this purpose. 

With the Schenley building as a background let us 
survey the situation as of today. There are some 2,000 
or so of these company-owned properties, representing 
a capital investment of close to $50,000,000 in land and 
something over $200,000,000 in buildings. Their ag- 
gregate area is well over 30,000,000 square feet, of which 
about 75% is in non-combustible buildings, and in addi- 
tion to providing for central office switchboards, they 
provide working space for about 250,000 employees. 


[ 133 ] 








Bell Telephone Quarterly 





The scope of the construction activities involved in 
the erection of these numerous buildings is apparent. 
However, perhaps a few facts as to the magnitude of the 
housekeeping involved in their upkeep will be of par- 
ticular interest. 

The Bell System keeps house just as truly as a house- 
wife does, but on a gigantic scale. It requires the entire 
working time of over 6,000 people to insure that all 
company-owned buildings are adequately heated, lighted, 
cleaned and serviced. It requires the services of close to 
2,500 people to cook for and wait upon Bell System em- 
ployees who secure lunch or other meals in telephone 
buildings—in fact, this is another closely related activity 
which would make an interesting story in itself. Hun- 
dreds of electricians, machinists, carpenters, painters, 
and other mechanics are regularly employed for the 
making of minor alterations, repairs and replacements. 

Aside from those engaged in the architectural and 
construction phases of the work, there are several hun- 
dred telephone engineers in the System whose principal 
activities are concerned with the problems involved in 
planning central office buildings. A new building of this 
character involves consideration of the relative advant- 
ages of the different pieces of property available. It 
includes the preparation and careful examination of pre- 
liminary plans covering the more promising building and 
equipment arrangements which might be employed for 
the property finally acquired. 

The facility with which these layouts could be ex- 
panded from time to time as required to care for growth, 
the advantages from an operating and maintenance 
point of view, and the relative costs are carefully weighed. 
The most desirable scheme is then fully developed. 
This requires careful studyfjin collaboration with the 
architect and thefother departments of the company 
of a great variety of interesting problems ranging from 
each detail involved in the arrangement of the central 
office equipment to the broader considerations affecting 


[ 134] 











Housing the Bell System 





the occupancy of the different floors throughout the 
entire life of the building. These engineering plans when 
completed form the basis for the architectural plans 
and for the specifications covering the requirements for 
engineering, manufacturing and installing the central 
office equipment. 

Protection against fire is, of course, one of the most 
important considerations involved in planning our build- 
ings. Next to the safety of the personnel, continuity of 
service is the main objective. The most approved fire 
resisting devices such as metal and wire glass windows, 
hollow steel doors, extra strong partitions enclosing 
shafts and exits, and rolling steel shutters for openings 
facing hazardous exposures are employed. In addition, 
very complete fire fighting appliances are provided in all 
buildings. 

Finally, in connection with the architectutal phases, 
whether the building be in a small community or in a 
metropolitan center, constantly increasing consideration 
is given to the desirability of having it display indi- 
viduality and character consistent with its surroundings. 
Also, where landscaping is appropriate, careful attention 
is given to beautifying the grounds. Our buildings 
from the very nature of the telephone problems must 
be more or less centrally located with respect to the 
subscribers served, and many of them therefore, must 
be placed in residential areas. In these cases in par- 
ticular, stress is laid on insuring that the building and 
grounds be appropriate to their surroundings. 


Figures 2, 3 and 4 illustrate typical central office build- 
ings such as are provided in large and small communities 
throughout the System. 


Up to this point the discussion has centered around 
the buildings housing the operating activities. The 
manufacturing branch of the System—the Western 
Electric Company—presents another interesting phase 
of this housing problem. The requirements to be met 
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here are, of course, of a substantially different character 
from those of the operating companies. 

Moving about 1878 from LaSalle Street, to larger 
quarters in Kinzie Street, Chicago, the personnel em- 
ployed by the firm which later became the Western 
Electric Company consisted of perhaps 100 people 
occupying about 12,000 square feet of floor space. In a 
span of a little less than 50 years, this has expanded to 
the enormous manufacturing plants at Hawthorne and 
Kearny and to the 34 distributing warehouses located 
strategetically throughout the country and engaged solely 
in the manufacture and supply of telephone facilities. 

Figure 5 shows a general view of the Hawthorne 
works which contain close to 4,000,000 square feet of 
floor space and provide working space for some 41,000 
employees. 

The existing construction at Kearny already develops 
close to 800,000 square feet of space and the coming 
Fall will see completed and occupied something over 
1,000,000 square feet in the aggregate. Approximately 
2600 employees are now engaged at Kearny. Figure 7 
shows the development of the Kearny works. 

Also beside these tremendous areas at Hawthorne 
and Kearny, the manufacturing department occupies at 
other localities a little more than 600,000 square feet, 
substantially all of which is leased space. This space 
was taken over as a direct result of the Western Electric 
Company’s extensive participation in the activities 
brought about by the European War and according to 
the present plans will all be replaced by new space at 
Kearny. 

It is of interest to note that the 34 distributing ware- 
houses contain in themselves 1,800,000 square feet of 
floor space. Each distributing house must, of course, 
be located suitably with respect to the center of distri- 
bution for telephone supplies and also from the stand- 
point of satisfactory transportation facilities. Figure 10 
shows one of the large eastern distributing houses. 
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In a word, the Western Electric Company today 
occupies in round numbers over 7,400,000 square feet 
of floor space, 75 per cent. of which is in company- 
owned buildings. Area figures in the Western Electric 
case must be almost meaningless if expressed only in 
square feet. A better appreciation can be obtained of 
what it means to house so vast an enterprise as the manu- 
facturing and distributing branches of the Bell System 
when it is pointed out that the area comprised by this 
7,400,000 square feet is equivalent to 170 acres. 

When it is considered that the housing problems of 
the Western Electric Company range from foundries and 
iron working shops on the one hand to shops for the 
turning out of most intricate precision instruments on the 
other, and comprise wood, fabric and wire working mills, 
it will be seen how wide and comprehensive must be the 
scope of these housing activities. 

Factory planning as practiced today by the Western 
Electric building engineers was unknown when their 
problems first became apparent, and their solution, allied 
with the advance in the art of telephony are a most 
valuable contribution to the science of factory engineering 
in general. 

Still another phase of the housing problem of the 
System is that of providing space for administrative, 
research and laboratory purposes. 

The Bell Telephone Laboratories building at West 
and Bethune Streets, New York, is shown in Figure 9. 
Within the past year the original structure has been 
increased in size to take care of the increasing volume 
of research work. The building as it stands contains 
about 600,000 square feet of floor space devoted wholly 
to laboratory purposes and to housing the more than 3,500 
scientists, engineers and assistants who are engaged 
in every phase of the development and research work. 
Also the building houses a most complete and valuable 
display of historical telephone apparatus, and has in 
the top story an auditorium with a seating capacity 
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of about 1000. It is interesting to compare all this with 
the few hundred square feet of floor space which sufficed 
for Dr. Bell and his one assistant in Court Street, Boston. 


The headquarters building of the American Telephone 
and Telegraph Company at 195 and 205 Broadway, 
New York, is shown in Figure 8. This building is 26 
stories high and contains roughly 600,000 square feet of 
floor space, about 500,000 of which are used by the 5,000 
or so telephone employees engaged in the general depart- 
ments of the American Company and the Western 
Electric Company. 


Many other large buildings are required for the 
administrative staffs of the operating companies. The 
last year has seen the completion or start of four out- 
standing Bell System structures located in New York, 
Cleveland, St. Louis and San Francisco. These buildings, 
which are shown in Figures 11, 6, 12 and 13, represent 
an investment aggregating close to $35,000,000. The 
combined productive floor area is roundly 1,600,000 
square feet—which is about 37 acres. Their aggregate 
volume is close to 40,000,000 cubic feet—or about the 
volume which would be developed by a pyramid 450 
feet square at the base and extending upward some- 
what beyond the height of the Washington monument. 
The size of these structures does not, of course, reflect 
a desire for large buildings, but rather indicates the 
vastness of the enterprise. An appreciation of this is 
obtained when it is realized that the aggregate plant 
investment of the four companies whose administrative 
staffs are housed in these buildings is over a billion dollars 
and that space is also available to house central office 
switchboards for some 300,000 stations. This}is_equiv- 
alent to the number of telephones in’a cityghaving a 
population of 1,500,000. 


These four buildings represent different treatments 
of the new architectural design, developed in America 
to give beauty and distinction to the so-called skyscraper. 
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1. A telephone city—one-fifth of the buildings owned by the Bell System. 2. A multi-unit 
office in a residential district. 3. A multi-unit office in a metropolitan business district. 
4. A small suburban office 
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5. The Hawthorne (Ill.) plant of the Western Electric Company. 6. The new administra- 
tion building in Cleveland of the Ohio Bell Telephone Company. 7. The Kearny (N. J.) 
plant of the Western Electric Company 
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8. The headquarters of the American Telephone and Telegraph Company at 195 Broadway, 
New York. 9. The Bell Telephone Laboratories, New York. 10. A large Eastern distri 
uting warehouse for telephone supplies 
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11. The new administration building in New York of the New York Telephone Company. 

12. The new administration building in St. Louis for the Southwestern Bell Telephone 

System. 13. The new administration building in San Francisco of the Pacific Telephone 
and Telegraph Company 
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Where a many-storied building is necessary in order to 
utilize to the best advantage valuable land, it has been 
found in this country that such a building can be made so 
architecturally fine that it becomes an object of pride 
to the community as a whole. Such buildings not only 
are attractive in themselves, but they also exemplify 
the high ideals of the Bell System. 

Telephone building history from the first New Haven 
office with its few hundred feet of leased space to these 
tremendous office and equipment buildings of today, 
contains an absorbing record of the development of the 
housing phase of the System’s activities. The great 
structures shown are striking examples of the way in 
which the Bell System has grown in this relatively brief 
span of fifty years. 


H. P. CHARLESWORTH. 
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Federal Reserve System Statistics 


TELEPHONE plant which operates efficiently 
A on a normal Sunday morning in May in a dull 

year gives little clue to a student of the key 
problems of the telephone industry, or of particular 
exchanges. No winter sleet storms or extreme summer 
heat, no peak-load traffic, daily or seasonal, no labor 
shortage should make operations difficult. Nothing but 
insufficient personnel, let us say, or some exceptional and 
quite unforeseeable circumstances, should prevent excel- 
lent service being given. A thousand things contribute 
to that good service, none of which is particularly evident, 
perhaps, because things are running so smoothly and 
there are no stresses or strains in the operating machinery. 
Watch operations in a peak-load hour, or at a time when 
an unexpected catastrophe in a community makes almost 
everybody in the community want to use the telephone 
at the same time, and any weaknesses will soon be evident 
enough, and with them the significance of this or that 
engineering or operating factor will soon appear. 

The banking machinery of the country is generally 
operating so smoothly that we do not stop to realize the 
contributions made to this smooth operation by the 
federal reserve system. Yet it has now become such an 
integral part of our banking and credit machinery that 
if the significance of federal reserve system operations 
and statistics is not understood, it is not possible to com- 
prehend the essential developments in one of the primary 
factors in the economic and business life of the country, 
namely banking and credit conditions. 

Before the war, the principal statistics that we had, 
other than of money rates and domestic exchange rates, 
which gave a clue to the significance of the operations of 
our tens of thousands of then uncoordinated banks 
were either of infrequent issue or more or less local in 
character. An example of the former was the compilation 
of the Comptroller of the Currency, based on reports of 
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national banks, published about five times a year, of the 
principal assets and liabilities of the national banking 
system as a whole and of the national banks in certain 
cities. Among the data of more or less local significance 
were the weekly figures published by the clearing house 
associations in some of the larger cities, showing in one 
way or another the condition of the members of the in- 
dividual associations. Naturally the statistics published 
by the New York Clearing House dominated those of all 
the others in importance and were consulted each week 
to see whether the New York banks had an excess of 
reserves above legal requirements, or a deficit below 
legal requirements, whether the ratio of loans to deposits 
was greater or less than one, and whether the cash hold- 
ings had increased or decreased. Any indication that the 
credit situation at New York was seriously tightening 
or definitely easing as a result of specie movements 
between New York and the rest of the country, or of 
changes in the relative positions of loan and deposit 
items, might be expected, other things being equal, to 
have a repercussion elsewhere in the country. The rigid 
system of reserves and the factor of the lack of a coordi- 
nating agency for the thousands of banks, as well as the 
mere factor of the geographical extent of the country, all 
made for banking machinery characterized by jolts and 
jars and slow-acting shock absorbers. No statistics were 
available weekly which made any pretense at representing 
the country as a whole, but even if there had been, they 
could not possibly have been as useful as under a co- 
ordinated banking system like the present one. 

The present brief article aims to suggest, in the rather 
cursory manner which the limitations of space permit, 
the significance of some of the statistics relating to the 
operations of the federal reserve system that are now 
available. These statistics are issued weekly and reflect 
in one way or another the operations of a system whose 
member banks represent two-thirds of the total com- 
mercial banking resources of the country. 
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THe FrepERAL RESERVE SYSTEM 


Federal reserve banks are twelve in number, located 
each within its own federal reserve district; the twelve 
districts covering the 48 states. All national banks 
within each district must, and commercial (as against 
savings) banks organized under state laws may (if they 
meet certain requirements) become members of the 
federal reserve system by becoming stockholders of the 
reserve bank in that district. As far as the law goes, 
member banks must have current dealings (other than 
those involved in check collections) with their respective 
federal reserve banks only to the extent that, for national 
banks, deposits in the federal reserve banks constitute 
the only legal reserves, while for other member banks, 
reserve deposits must be carried in the federal reserve 
banks representing the same percentage of the member 
banks’ own deposit liabilities as is required of national 
banks in the same localities. A federal reserve bank has 
dealings only with its member banks, with other federal 
reserve banks, and with the United States Government, 
except in so far as it does business with bill brokers or 
other financial houses, in its open-market transactions, 
and except for certain types of business (of minor import- 
ance, for the purposes of this review), such as those 
with foreign central banks or with federal intermediate 
credit banks. No federal reserve bank may receive 
deposits from or lend money to commercial banks which 
are not its own “members” or stockholders, whether in 
its own district or in other districts. Neither may a 
federal reserve bank act as a banker for individuals; 
reserve banks being entirely bankers’ banks and fiscal 
agents for the U. 8S. Treasury. 

Chart 1 shows the course of various federal reserve 
system items since 1920. These items and others will be 
referred to and discussed in what follows. Before enter- 
ing on that discussion, we may reproduce here what 
might be called a consolidated balance sheet for the 
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federal reserve system for June 2, 1926. The principal 
resources, or asset items, to which attention will be 
drawn, are as follows: total gold reserves, total bills 
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FEDERAL RESERVE STATISTICS 
RESERVE RATIO AND DISCOUNT RATE 
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discounted, bills bought in the open market, holdings of 
U. S. Government securities, total holdings%of bills and 
securities. The principal liabilities which will concern 
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us are federal reserve notes and member-bank reserve- 
account deposits. The reserve ratio and the rediscount 
rate will also be of interest. What is the genesis of each 
of these items and what significance attaches to their 
absolute and relative movements? 











RESOURCES 
Gold with Federal Reserve agents ee hs Se $1,450, 150,000 
Gold redemption fund with U. 8S. Treasury................... 52,511,000 
Gold held exclusively cay ne WD os ould dn na 0c nce om $1,502,661,000 
Gold settlement fund with F. R. Board...................... 662,400,000 
Gold and gold certificates held by banks..................... 632,169,000 
Ses De ite ci wawensdee hades en $2,797 ,230,000 
nn. ce keccececeewasdanceiosn sl 149,250,000 
eg oe ec ch is wen ckssceev ae deaeeban $2,946,480,000 
Ee OL, os o cocie eee awaeenns oc prs a cheese 47,134,000 
Bills discounted: 
Secured by U.S. Government obligations................... 284,841,000 
Le sda bate cam bie 240,116,000 
ED ET ee On $524,957 ,000 
Ce errr ree 244, 143,000 
U. 8. Government securities: 
a RE ET a ee Sn ee 103,106,000 
EE ide eka os sesc.oeeuevesspeoetaaneen 169,846,000 
Se OE BIIIOUNOI ois 5 oc 5 coe s sialaicteldlce cules 131,200,000 
*Total U. 8S. Government securities...................... $404,152,000 
ES a SES Ee ene cee Caen eer Geer 3,885,000 
re cok. eo cn cckbawtilecenreenan 8,900,000 
Teen Ghee EE OOUINENEOD. . wc cn cc Sweetened ote $1,186,037 ,000 
NN enn cee cstde vecdbsabecedsdhcsocdst 691,000 
ee ee ee ees ae 693,424,000 
Pitesti s sce oes eve cous eceec Gat ucas ¢. 59,665,000 
ES, Powe’ D.. .....'shees debs ven adluasies hele oes 17,828,000 
ee a ee ae ee $4,951,259,000 
LIABILITIES 
*Federal Reserve notes in actual circulation.................. $1,704, 136,000 
Deposits: 
*Member bank-reserve account.....................-. ...  2,225,270,000 
CSA ce ono at Shea kr ht ccd bic wud pe ce ve eeergee 15,792,000 
| ee oe oe ears 4,295,000 
Ss deren. s oe da. ¢ « tlecitn ce ob eum oc uaa © ca 15,833,000 
 aiiiaidos sans ricaae Gee eamedsox eens $2,261,190,000 
EY SOUND, go sec ccc cdcccceccnceeeepescess 625,602,000 
ee hd. uae nce aoalemuescek cl 122,670,000 
en. cB ep ains dun wie aseek at 220,310,000 
IN. Se Lbs did Kecr coccestodte Ses ua bbaeiees 17,351,000 
EE oc nehiec. ¢ cakes bsisascecktesreanan $4,951,259,000 


*Most important items reflecting banking and business conditions. 
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It will be seen from the balance sheet that the deposit 
liabilities of the system are almost entirely those of the 
member banks. It will be recalled that member banks’ 
deposits in the reserve banks constitute the legal reserves 
of the former, which must be kept up to a certain per- 
centage of their deposit liabilities. When the system 
first began operations, deposits by member banks with 
the federal reserve system were made entirely in the form 
of gold or other lawful money. Nowadays, when a 
member bank wishes to build up its reserve account at 
its reserve bank, and has no surplus cash to deposit, it 
may accomplish this by taking to the federal reserve 
bank high grade commercial paper or bank bills that it 
holds, or its own notes secured by U. 8S. Government 
obligations, and discount such paper, receiving the pro- 
ceeds thereof in the form of a deposit credit, in the same 
way that an individual would, at his own commercial 
bank. In explaining the meaning and origin of the 
liability ‘‘member-bank reserve-account deposits,” we 
have thus already shown where practically all of the cash 
reserves and all of the bills discounted come from, except 
for the gold deposited in exchange for federal reserve 
notes. To be sure, member banks may and do discount 
bills at federal reserve banks not merely in order to build 
up their deposit accounts, but also in order to secure 
cash at the reserve banks for over-the-counter use or for 
domestic or foreign shipment. Conversely, if a member 
bank has a surplus of cash on hand, whether this be gold, 
federal reserve notes, or other forms of money, the most 
natural disposition to make of it is to deposit it in the 
local federal reserve bank where it either may count as 
reserve for the member bank, or may be used to pay off 
debts which the member bank owes to the reserve bank 
in the form of bills discounted, as these debts mature. 

Chart 1 shows that the fluctuations in the deposit 
item over the last six years have been relatively small, 
with a gradual upward trend since the end of 1920 dom- 
inating the movement of this item. The deposit curve 
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is much the least widely fluctuating curve on the chart, 
and the upward trend of this curve reflects primarily 
the growth of the system and of the deposit liabilities of 
the member banks against which they must have reserve- 
account deposits in the federal reserve banks. Its week- 
to-week fluctuations, to be sure, tend to forecast week-to- 
week fluctuations that will appear later in deposits of 
reporting member banks. 


FEDERAL RESERVE NOTES 


The other important liability on the balance sheet is 
that of federal reserve notes in actual circulation. Before 
the organization of the federal reserve system, the most 
important single type of money in circulation in this 
country was gold certificates. Federal reserve notes are 
now in hand-to-hand circulation in greater amount than 
any other form of money in the United States, and have 
been almost ever since we entered the war. One of the 
important reasons for creating the federal reserve system 
was to furnish the country with an elastic currency. The 
federal reserve notes supply the needed element of elas- 
ticity. All other forms of currency in this country tend 
to be either absolutely inelastic or relatively so, over both 
long and short periods of time. Federal reserve notes 
may be secured at any federal reserve bank by a member 
bank in much the same way that an individual gets cash 
from his bank,—either by drawing down its reserve 
account or by discounting its own note or rediscounting 
with its endorsement eligible paper and taking the pro- 
ceeds in the form of the required notes, or by depositing 
some other form of cash. The federal reserve bank, in 
order to issue the notes, must deposit with its federal 
reserve agent collateral to the same amount as the note 
issue, either in the form of notes or bills held by the bank, 
or in the form of gold or gold certificates. The notes are 
issued and get into general circulation simply to the 
extent that member banks who need cash secure it in this 
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form from the federal reserve banks. Active business 
and general prosperity will cause increased demands for 
pocket and till money on the part of individuals, firms 
and banks, and will thus cause the volume of federal 
reserve notes in circulation to rise; while a recession in 
business and in commodity prices will tend to empty 
pockets and tills and bring money back to the member 
banks, who, having no need for it themselves, will turn 
the notes back to their local reserve banks to be credited 
to the member banks’ accounts, and thus the notes will 
go out of circulation. 

To be sure, the notes are sensitive not only to fluctu- 
ations in business but to changes in the supply of other 
forms of money in circulation, which, for all practical 
purposes, means the supply of gold or gold certificates. 
If we turn again to Chart 1, we see that in 1920, on the 
average, more than $3,000,000,000 of federal reserve 
notes were in circulation. The volume increased almost 
continuously throughout the year, in spite of the fact 
that business activity began to decline early in the year 
and the general commodity price level well before the 
end of the year. This was due partly to seasonal factors, 
and partly to a characteristic lag of many banking 
factors after business factors. A sharp decline occurred in 
1921, and further declines since then, in spite of the 
recent remarkable prosperity in this \country, have 
brought the volume of notes in circulation down to 
$1,704,000,000, as shown on the balance sheet of June 2, 
1926. For this, the decline in prices after the inflation 
of 1919-1920 is only partly responsible. Chart 2 tells 
most of the rest of the story. It shows cumulative 
changes in the net gold movement to and from this 
country, and in gold holdings of the federal reserve 
system, since December, 1919. Since the end of 1920 
there have been net imports of gold into this country 
of nearly $1,400,000,000, practically all of which has 
found its way to the federal reserve banks, and ever 
since 1922 the federal reserve system has pursued the 
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policy of getting this gold out into circulation and drawing 
in federal reserve notes, with the result that, whereas on 
January 1, 1921, the gold and gold certificates in circula- 
tion in this country outside the federal reserve system 
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amounted to about $450,000,000, as compared with 
$3,349,000,000 of federal reserve notes, on May 1, 1926, 
the respective figures were $1,554,000,000 and $1,663,- 
000,000. Thus the total amount of these two types of 
money in circulation was only 15% less on May 1, 1926, 
than on January 1, 1921, but federal reserve notes 
amounted to only 52% of the total at the later date, as 
compared with 88% of the total at the earlier date. 


OpEN MARKET OPERATIONS: EARNING ASSETS 


The two asset items of bills bought in the open market 
and holdings of United States Government securities 
represent the bulk of the reserve banks’ open market 
operations. It is worth while here to quote a paragraph 
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from the Annual Report of the Federal Reserve Board 
for the year 1925, on the subject of reserve policy in 
regard to bills or acceptances: 


“Tn pursuance of their policy of encouraging the 
acceptance market, the reserve banks have stood 
ready at all times to purchase such eligible bills as 
were offered to them at rates established by the 
reserve banks. It is because of this policy of the 
reserve banks to purchase at their buying rates all 
offerings of eligible bills that reserve bank holdings 
of bills in their effect upon the credit situation are 
similar in character to discounts, since they represent 
for the most part the application of member banks 
for reserve bank funds. It is, furthermore, the prac- 
tice of the reserve banks never to sell purchased 
acceptances, but to carry them, like rediscounted 
paper, to maturity. This is in contrast to purchases 
and sales of United States securities, which are 
undertaken at the initiative of the reserve banks in 
the light of the general credit situation at a rate 
fixed in the market.” 


These two items of bills bought and investments, plus 
the holdings of bills discounted for member banks, plus 
the minor items of other securities and foreign loans on 
gold, represent the total earning assets, so-called, of the 
reserve banks, those assets from which the banks’ earn- 
ings come, as against the barren cash which they hold 
in their vaults, which earns nothing. The Act creating 
the federal reserve system wisely provided that the stock 
in the federal reserve banks, held by member banks, 
should never pay more than 6% dividends. This takes 
away from the reserve banks much temptation that there 
might be to increase unduly their earning assets in order 
to raise or keep up dividend rates to high figures, when 
prudence would dictate another policy. Chart 3 indi- 
cates the composition of earning assets, monthly since 
January, 1920, as between bills discounted, bills bought 
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in the open market, and holdings of United States Gov- 
ernment securities. (The small amount of other earning 
assets may be neglected.) There is naturally an interplay 
between the two principal types of earning assets, those 
which the member banks originate and those which the 
federal reserve banks acquire on their own initiative. 
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That is to say, if, because of a slackening in business or 
because of gold imports, the member banks, with surplus 
funds on hand, begin to reduce their borrowings at the 
federal reserve banks, and thus cause one group of the 
earning assets of the banks to diminish, the reserve 
banks may endeavor, however successfully or otherwise, 
to maintain the volume of their earning assets by pur- 
chasing Government securities in the open market. On 
the other hand, if the reserve banks on their own in- 
itiative decide to increase their investments, say in 
United States Government securities, they directly or 
indirectly put funds in the thands of member banks, in 
paying for the securities bought; and much or all of these 
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funds are pretty likely to find their way with little delay 
back to the federal reserve banks, often to pay off member 
banks’ debts, and so reduce the reserve banks’ holdings 
of bills discounted. Thus the total volume of earning 
assets may be but little affected, though their composition 
is distinctly changed. Chart 3 shows remarkable stability 
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of total earning assets since early 1922, if one bears in 
mind all that has happened since then, in the way of 
business fluctuations, gold imports, and so on. 

Again, the federal reserve banks may decide to in- 
fluence the money market, in order to head off inflation 
or to check undue use of credit, or for whatever reason, 
and yet they may not for the time being wish to go as 
far as to raise the rediscount rate, the rate at which 
they will discount or rediscount eligible paper brought 
to them by the member banks. In this case they could 
and at times do, dispose of some of their investments. 
This takes surplus funds out of the market and thus 
causes the member banks either to have greater recourse 
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to discounting operations at the federal reserve banks or 
to sell some of their own security holdings, or to reduce 
their lending commitments, in order to restore their 
reserve position; and when this happens on any scale, 
business men and speculators both are rather certain to 
find accommodation less liberally granted at banks and 
to find money rates stiffening. In this connection, 
Chart 4 shows an interesting inverse correspondence 
between two banking ratios. It indicates a close causal 
connection between the extent to which federal reserve 
system earning assets consist of security holdings and the 
extent to which reporting member banks of the system 
have resort to discounting operations at the reserve 
banks, relative to the member banks’ loans and invest- 
ments. In other words, it shows how promptly the money 
market and the banks feel and are acted upon by the 
withdrawal or release of funds by the reserve banks, 
through sale or purchase of securities by the latter. 
The chart indicates no standard relationship between the 
amplitudes of fluctuations of the two ratios, especially 
as between the two periods before and after the begin- 
ning of 1922. 

The total volume of earning assets of the federal 
reserve system is significant as indicating the amount 
or credit which the system is furnishing to the country 
and to its banking system. This is so because of the 
interplay between the types of earning assets to which 
reference has already been made. We have seen that 
as long as member banks are borrowing from the federal 
reserve banks, fluctuations in the volume of investments 
of the latter are likely to be reflected in opposite fluctua- 
tions in the borrowings by the member banks. The 
federal reserve system therefore furnishes credit equal 
to the total of its earning assets, whatever may be the 
composition of those assets. If this country should go 
along for some time with virtually no movements of gold 
either in or out of the country, the fluctuations in total 
earning assets would have a much clearer and more 
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direct significance for students of business conditions 
than they have possessed in the last five years, when they 
have been relatively stable. 


ReseERVE Ratio; Discount Rates 


A word now as to the meaning of the reserve ratio 
of the federal reserve system. Theoretically we should 
not speak of a system reserve ratio; actually there is no 
harm done to economic proprieties in so doing. The 
Federal Reserve Act provides that each reserve bank 
must hold, as reserves against its note issue, an amount 
of gold equal to not less than 40% of such notes as are in 
circulation, and against its deposits an amount of gold or 
lawful money not less than 35% of the deposits. Es- 
pecially with the reserve ratio as high as it has been during 
the last five years, there has been no particular reason for 
figuring reserves against both notes and deposits. The 
Federal Reserve Board each week simply computes and 
publishes a figure which represents the ratio of total 
reserves (not including non-reserve cash, which means 
forms of cash which are not “lawful money” in the 
technical sense of that term) to deposit and federal reserve 
note liabilities combined. On June 2, 1926, this reserve 
ratio was 74.3%. All through the year 1920 the ratio 
hovered around or below 45%, and during that year a 
number of the reserve banks would have had to pay and 
to apply to their borrowing customers certain penalties 
provided in the Act, for having deficient reserves, had not 
the Act also provided that federal reserve banks might 
discount bills for one another. Thus in 1920 reserve 
banks which had surplus funds took for discount bills 
from other reserve banks whose reserves were below the 
legal minima. Ever since the autumn of 1921 the reserve 
ratio for the system has been above 70%, with the ex- 
ception of a few weeks in December, 1925, and fluctua- 
tions in a ratio as high as this, under present banking 
and economic conditions in this country, have practically 


[ 153 ] 














Bell Telephone Quarterly 





no significance whatever, unless there is a prolonged 
movement of the ratio in one direction or another. 
Especially lacking in significance are the characteristic 
seasonal fluctuations in the ratio, notably the drop that 
practically always occurs just before Christmas, as a 
result of the great demand for currency at that time. 

There has yet to be discussed the matter of the federal 
reserve discount or rediscount rates. Each reserve bank, 
by the action of its own directors, fixes its own discount 
rates, the rate or rates at which it will discount or redis- 
count paper for its member banks; changes in rates being 
subject to approval by the Federal Reserve Board at 
Washington. When the bill which created the system 
was under discussion, one of the most strongly stressed 
arguments put forward in favor of a system of regional 
banks, as against a single central bank, was that the 
economic heterogeneity of various parts of the country 
made it desirable to have different rediscount rates pre- 
vailing as between the various sections: what would be 
a high and therefore drastically regulatory rate for New 
York might be a low rate for the Rocky Mountain region. 
As a matter of fact, during most of the life of the system, 
rates for the twelve districts have either been identical 
or within a per cent. of each other. The New York rate 
has generally though not always been the lowest, or as 
low as any other rate, and, of course, its movements 
ordinarily command more attention, within and without 
the country, than those of all the others combined. The 
preeminent importance of New York among our cities 
as the domestic financial center and as an international 
money market, especially in these post-war times, is, of 
course, responsible for this. It is the New York rate 
whose changes are shown on Chart 1. 


Wuat Sratistics Are Most SIGNIFICANT? 


What has so far been written has been in the main 
descriptive only and has made only passing comment 
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on the relative significance of the various statistics men- 
tioned. What can be said on this score? 

The operations of the federal reserve system during 
the last few years have been carried on under general 
economic conditions so free from serious stresses or 
strains (except that of absorbing an enormous inflow of 
gold!), that certain federal reserve statistics and the 
movements in them have recently had far less significance 
than they would have had under less favorable circum- 
stances. At the same time, this relatively quiescent 
period has permitted the development and maturing of 
certain system policies that it might not have been pos- 
sible otherwise to develop so early. The result of these 
facts is that we can hardly interpret the statistics in 
quite the same terms as in the critical years 1919, 1920, 
and 1921. The price deflation, on the one hand, and the 
great influx of gold, on the other hand, the “digesting”’ 
by the country of the United States Government war 
loans which were far from digested in 1920, the retire- 
ment by the Treasury of nearly five billions of these loans 
through sinking and surplus funds, the gradual thawing 
out of the frozen credits of 1920-21,—all these things 
have contributed to the remarkable credit ease of the 
last four years. Reserve ratios almost never below 70% 
and at times above 80% during that period have had 
little or no significance and still have little. A dozen 
years ago, no intelligent writer would have dared to pre- 
dict that in 1925, after ten years’ operation of the system, 
the fluctuations in the reserve ratio would have so little 
meaning. If anything, the variations in the member- 
bank reserve-account deposit item have even less value, 
at least as a long-run index of either banking or general 
business conditions. Changes in the gold reserves, since 
the end of 1920, have generally indicated primarily 
how successful the system has been in getting back into 
circulation gold that was pouring into the reserve banks 
from almost all quarters of the globe. Even the item 
of federal reserve notes in circulation, which ought to 
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show sensitive elasticity, both expansive and contractive, 
has, because it has been so greatly under the influence 
of the system policy as to gold, given only slight clue, of 
other than seasonal character, to business activity. The 
five items which above all others have held significance 
have been the discount rates, the holdings of discounted 
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bills, the holdings of purchased bills, and the holdings of 
United States Government securities, and the total 
volume of earning assets. Of the last we have already 
spoken briefly, and nothing further will be added here. 
As has been pointed out, the middle three of these 
five items constitute the bulk of the reserve banks’ 
total earning assets. Chart 5 presents these in a different 
way from that in which they were shown in Chart 3, 
where they appeared in the form of an area chart. From 
Chart 3 we saw that ever since January, 1922, there 
have been mainly seasonal fluctuations in earning assets 
as a whole, except for the marked decline in 1924 and 
the rather sharp peak at the close of 1925. Both Charts 
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3 and 5 indicate that the composition of the total volume 
of earning assets has varied greatly from time to time. 
Least important in the size of fluctuations of the com- 
ponents have been the changes in the portfolio of bills 
bought, as Chart 5 shows. There is a definite seasonality 
of movement here. Bills are bought in almost all cases 
because banks and dealers desire to sell them to the 
reserve banks at the buying rates which the latter have 
established, which are generally slightly above the open 
market bill rates. The majority of these bills or accept- 
ances are created in connection with foreign trade, and 
the usual autumn increase in exports brings about a 
creation of bills, and some of these find their way to the 
reserve banks. Expanding and contracting domestic 
trade activity also affects, through the volume of com- 
modities in storage against which bills are drawn, the 
volume of bills purchased by the banks. 

Of much greater significance are the fluctuations in 
the volume of bills discounted for the account of member 
banks. In the six years covered by the charts this item 
has shown fluctuations—with a distinct lag, in every 
case save one—corresponding to the major movements in 
general business activity. There has been a definite 
and interesting shortening of the lag during the six years 
and the recent turn downward of the curve apparently 
shows no lag at all as compared with the turn in general 
business. (There is a seasonal factor in the “bills dis- 
counted’”’ curve which it is difficult to make precise 
allowance for; hence the word “apparently.’’) Equally 
interesting is the downward trend in the curve through- 
out the period, in spite of the notable increase in the 
volume of business transacted in this country, at rela- 
tively stable prices, during the last five years, and in spite 
of the increase in the volume of bank credit extended to 
business by the commercial banks of the country in 
that time. For this, the great gold imports of the period 
are in no small degree responsible, since the receipt of 
these by member banks of the federal reserve system 
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and their deposit by member banks in the federal reserve 
banks, has enabled the member banks to reduce or to 
abstain from expanding their borrowings at the reserve 
institutions. The slight upward trend in the reserve 
banks’ security holdings is probably also partly re- 
sponsible. 

The lag in the item of bills discounted, behind move- 
ments of general business, is perhaps no more than 
is characteristic of banking series in general. The 
absence of lag at the opening of 1926 is probably due 
at least in part to a sharp decline at that time in the 
amount of loans extended by member banks to stock 
market operations, coming after a prolonged increase 
in such accommodations in 1924 and 1925. This is so, 
notwithstanding the fact that federal reserve banks 
may not lend money to member banks on customers’ 
paper secured by stocks or bonds; member banks may 
use other types of paper (including their own notes) as 
a basis for borrowing operations at the reserve banks. 
It will be of interest to watch the timings of future turns 
in this curve and to seek to analyze the reasons therefor. 
It is true, of course, as has earlier been noted, that there 
is an interplay between the movements of this curve 
and those of the curve showing federal reserve banks’ 
investments. A marked increase or decrease in the 
investments will of itself tend to bring about, almost 
automatically, a reverse movement in the former, sooner 
or later, though movements in the “bills discounted”’ 
item are not certain to be automatically reflected in 
fluctuations in reserve bank investments. 


Money MARKET INFLUENCE 


This brings us to the third curve on Chart 5, that of 
holdings of United States Government securities. When 
the Federal Reserve Act was passed in 1913, there was, 
of course, not the slightest notion that in even the remote 
future this country would have a national debt of over 
$20,000,000,000, or that the Government would have a 
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floating debt measured by the billions, which could be 
used by the federal reserve banks or by anybody else as 
a money market stabilizer. Nor was there any attempt 
by the federal reserve system to use its holdings of Gov- 
ernment securities to feed funds into or drain funds 
out of the market until 1922. At the close of 1921, as 
Chart 5 shows, the investment holdings of the federal 
reserve system went down to about $200,000,000, and 
the bill holdings, which had a year previously been at 
about $3,000,000,000, had declined to about $1,250,- 
000,000, and were still decreasing fast. There seemed to 
some to be a need to build up earning assets in order that 
the expenses of the reserve banks might be met, especially 
with money rates declining, and the desire to help member 
banks to liquidate also played a large part. The reserve 
system then began to accumulate Government securities, 
until before the end of the second quarter in 1922 it had 
increased its investment portfolio to over $600,000,000. 
Still total earning assets had gone below $1,250,000,000. 
They have remained there ever since, as Chart 3 shows, 
except for the intervening Decembers and except for 
certain other weeks in the autumn of 1925. From about 
the middle of 1922 on to the beginning of 1925, the curve 
of security holdings on Chart 5 goes counter to the curve 
of bills discounted and goes counter to the course of 
commercial paper rates and, with a lag, to the course of 
general business activity. In other words, as the volume 
of business has increased, the federal reserve system 
has during at least part of that period sold securities, 
thus taking funds out of the market and adding its 
influence to that of general business in causing the 
member banks to have increased resort to discounting 
operations at the federal reserve banks and in causing 
money rates to firm up. 

If a comparison is made of the curve of security 
holdings with the curve on Chart 1, which shows the dis- 
count rate at the Federal Reserve Bank of New York, 
it will be seen that purchases and sales of securities have 
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preceded by a considerable period of time changes in the 
discount rate. Thus the reserve system was taking 
funds out of the market during the whole second half of 
1922 (except for a more or less seasonal shift in Decem- 
ber), but it was not until February, 1923, that the New 
York Bank raised its discount rate. It was as early as 
the end of 1923 that the reserve system began to put 
funds back into the market, but not until April, 1924, 
did the first reduction in the discount rate take place. 
In the case of the next reverse process, the selling of 
securities began in November, 1924, while the discount 
rate was not raised until February, 1925. The invest- 
ment policy of the reserve system during the year 1925 
gave no inkling to the increase in the discount rate in 
January, 1926, though purchases of securities preceded 
the cut in the discount rate three months later. But 
it is clear that generally during the last four years the 
reserve system has tended to follow a policy akin to that 
in vogue for many years in the Bank of England, of 
endeavoring, if possible, to influence the market by open- 
market operations, and only resorting to changes in the 
discount rate after open-market conditions had clearly 
got out of line with the central bank rate. 

Now as to what “out of line” means,—that is a 
question which has provoked much argument. In the 
early years of the system, discount rates were normally 
above rates on commercial paper, time loans and bankers’ 
acceptances. Now they tend to be below all other rates, 
except those on bankers’ acceptances and on short-term 
Government securities, and, in periods of very easy money, 
call money. The bankers’ acceptance is that form of 
paper which in this country most nearly corresponds 
with the bill in London. The Bank of England keeps 
its rate above the bill market rate, and the Federal 
Reserve Bank of New York aims to pursue a similar 
policy. There are not wanting those who feel that the 
New York rate should be above the commercial paper 
rate, as well as above the bill rate. This consideration 
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would be of greater importance if the banks took ad- 
vantage of the low discount rate to borrow large sums 
of money at all times, which they would then try to lend 
at a profit at the highest market rates. As a matter of 
fact, the tradition was quickly built up that banks should 
in normal times keep “out of the federal reserve bank,” 
except to meet seasonal and other temporary needs, and 
the typical borrowing by most of the large banks is for 
very short periods, such as a day or two. In general, the 
movements of the federal reserve discount rates tend 
to follow rather than lead the market, just as they gen- 
erally follow the federal reserve’s regulation of the supply 
of funds in the market through purchases and sales of 
Government securities. The significance of changes in 
the federal reserve discount rates seems to lie in the fact 
that they indicate that reserve system authorities either 
want to recognize a definite shift in the money market 
(up or down), or want to warn not only the money 
market but business in general not to proceed too fast 
with further expansion, or want to accomplish some 
specific end, such as the influencing of foreign exchange 
rates through the influencing of New York money rates, 
or the movement of funds between different centers in 
this country. 

It is not the purpose of this article to discuss federal 
reserve policy, but simply to endeavor to set forth some 
aspects of it, and to call attention to some of the present 
banking and business significance of the important 
federal reserve statistics. Questions of the evolution 
of reserve policy or of the probable future development 
of that policy will therefore not be considered. The whole 
matter of relationship of federal reserve policy to inter- 
national finance, and in particular to Bank of England 
policies and to the regulation of sterling exchange, and 
also the question of the relationship, if any, between 
federal reserve policies and price stabilization in this 
country are not within the bounds of the present article. 

As was indicated early in the review, this is but a 
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cursory examination of a large subject. Much has been 
left untouched. Nothing has been said of the significance 
of the component parts of the gold reserve, simply 
because it was desired to concentrate attention on the 
significance of the principal large categories of the federal 
reserve system balance sheet. More important still, no 
attempt has been made to analyze the statistics of the 
individual reserve banks. This latter would constitute 
a study in itself and would throw interesting light on 
regional differences of banking and business conditions. 
Finally, it has not been possible to link up federal reserve 
statistics with the interesting statistics that are available 
covering the operations of the member banks of the 
federal reserve system. This, too, deserves an exposition 
at greater length than available space affords. 


F. E. RicutTer. 
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World’s Telephone Statistics 
January 1, 1925 


STATISTICAL survey of telephone growth 
A throughout the world during 1924 shows little 
change in the relative status of the various coun- 

tries in point of the extent and the use of telephone 
facilities. During the year a net total of 1,589,670 tele- 
phones were added to the telephone systems of the world, 
an increase of 6.5%; more than one-half of these telephones 
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were added in the United States alone. On January 1, 
1925, the total number of telephones in the world was 
26,038,508; of this total 16,072,758, or 62%, were in the 
United States, and over 98% of these telephones were 
connected to the Bell System. Europe had 6,895,365 
telephones, or 26% of the world’s total; while 3,070,385 
telephones, comprising the remaining 12% of the total, 
were distributed among the countries of Asia, Africa, 
Oceania, South America, and North America outside of 
the United States. 

These figures are taken from the latest annual com- 
pilation of telephone and telegraph statistics of the world, 
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prepared by the Chief Statistician’s Division of the Amer- 
ican Telephone and Telegraph Company on the basis of 
authoritative information collected through correspond- 
ence with telephone officials in all foreign countries. This 
compilation, embracing statistics for all countries as of 
January 1, 1925, has recently been issued in pamphlet 
form, and the accompanying tables and charts are repro- 
duced from this pamphlet. 
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From the table showing ‘Telephone Development of 
the World, by Countries,” it can be seen that the United 
States is still far ahead of all other countries both in the 
absolute number of telephones and in the number of tele- 
phones in proportion to population. On January 1, 1925, 
there were in this country 14.2 telephones for each 100 in- 
habitants. Canada, with 11.6 telephones per 100 popu- 
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lation, ranked second in point of development. Denmark 
with 9.0 came third, and was followed by New Zealand 
with 8.7, Sweden with 6.9, and Norway with 6.1. In both 
Canada and Denmark, which are next in rank to the 
United States in the extent of telephone facilities in pro- 
portion to population, the great majority of the service is 
operated by private enterprise. In fact, only 29% of the 


OWNERSHIP OF THE WORLDS TELEPHONES 
January 1, 1925 






GOVERNMENT 
29% 
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MW% 


world’s total telephones were under government owner- 
ship, the remaining 71% being owned and operated by 
private companies. Germany, which ranks next to this 
country in absolute number of telephones, had only 3.9 
telephones per 100 inhabitants, as compared with 14.2 in 
the United States. In Great Britain there were only 2.8 
telephones per 100 population, and in France only 1.7. 
Russia, with its 150,000,000 people, had only 150,000 tele- 
phones. In Spain, where the government telephone serv- 
ice was transferred to a private company a few years ago, 
the gain in telephones in 1924 was comparatively large, 
but the field for further development is indicated by the 
fact that at the beginning of 1925 Spain still had only 0.5 
telephones per 100 inhabitants. Europe as a whole, with 
1.4 telephones per 100 population, had only one-tenth of 
the telephone density of the United States. 


[165 J 














0g 10 20" ost's a's © Saaewes ost's =.” Sere ana ne aera 900005) 
6Z6‘STT sz Yosh WOO MST — oo’ —- = =— pupal] “ON puv ed Bal) 
cre ZPl 6g %9Ov6 LLI'Sse'z eereee LLIS8E Z eee ee eer eee eee ee eeeeeeeeeeee Auwulier) 
Tre9s Li WEeez LZ1‘099 ee io ee Lz1 099 Coeeeesreeseeeeeseeeeseeseeeeee aously 
000'f €Z Y ze" 00°88 000'¢8 ap ‘ ; ME YTRTOCCTE CTL TTP CL) Ti puvyuty 
10231 06 Yt L16‘LOE 116 C6Z 4990‘Z1 TREEREPEEEERELEEELEEREE EEE Te yrvurueq 
zev'zZl 0 Aa 8EL‘ST : #8808 8EL‘ST SB  — co tembhndsedeses cans 99 BIYBACTBOYIER.) 
FI8 Z0 %eo 260'8 oeeeee 260'8 eeoeee eee eeeeeseeeeseeeeeeeee BLIeZiNg 
LEZ ST % eg" ¥¥6'98T eeeeee tO 981 ecoecececereeeeeseeseeeeseeeeeeees umMisjeq 
z08'6 ZZ % 9s" Itl CFI oeeeee Itl CPI eeceeseeeseeeeeeeseseeseseeese BIIySNy 
‘adoOungd 
$1Z'lZ 0 Wert LSI‘Sle z¥9'LOe cIc's Coe eee eee eeereeeeeeesese [830.1 
FIZ sO WAR iy Lzo'% oeeeee 173% eee ee eeeeeeseeeeeeseseeeees 8208 2T1O 
164 $0 Y 50" LOTT 0zg‘0l y~ pe Bjanzous A 
Lso'T Cl or’ 1% cZ 1%2'SZ eeeeee =  @#@#@*@@@@s# #8 ee eee eeseeeeeeeseene AvnIniyy 
ZIP z'0 % eo ZgS'6 | TT eS neg 
69 #00 %Z00 19%, SIZ LEE Aentereg 
¢ - s% Z'0 Z0" 81S‘ 128% 169'I idee beens dhbe bes etsnedaeeel sopenoq 
09°F £ Z0 yO" £26 $1 £26'F1 eeeeee = @#¢@#@@@@# ee ee ee ee #8 ee eeee ee #6 BIQUIO[ORD 
£29 Lo Yer" 968° 08 C6808 eeeree .g§=- 6 @@@@@e@see88eeeeeeeeeeeseeseess AL (a) 
SILF £0 Sse $99'86 116'26 $90 TERT EE EE tH tet teeta eee ee renee wg 
+00%— T'0 %10" 28'T FZ8'T ©eesee 8 8=—=——d OOO HOHHHO HOSE HOHEHHOHEOSEEEHEHEHOHEHESS BIA og 
¥os 91 RT %99" co9 €LI cooEZLI eeeess §g§g- §j- @#@@@e#@#@e e828 e288 e88808 8028088888 our} 
VOIUANV HLAOS 
¥62'Z16 Zit Pv’ 99 61z'00e'LT LIS‘#80'LT aa |. | ae ea eee T8790, 
ert TT 210" 808'¢ eeL‘e a OS eS ae ee 8008 q “Uy “ON J0Y() 
L¥I £0 %90" 19Z'ST 692‘ TT ae . tae Se +8298[d “IM 2NIO 
ZL9, 6'0 Y,o0" FILZI Pee'TT OBL «=< NNR H Hee ee eeteseeeee Oory OV0g 
SZI'L Ll Hz F16'FS $1Z'#S ODL -=«=«=—=d'=—«s* AEH EH EF Or ewerescosoneees eqng 
: , “SOIpuy 4894 
0z9 r0 %6r" 086'0S Tez 6h 6PL'T ee ee OOTX9 A 
5c6 £0 % LO 086 ZT S19 a) ae eee ee eS a BoLUTy [B1zUI) 
19Z'€9 9 IT AA te 7 $OP'ZL0 if cgeOls 680'Z0Z eee eeeeeseeeeeeeeeeseeeesesees epeuey 
LOF 6&8 ZF a tA!) 8eZ‘ZL0'9T 8S2L°ZL0'9T eeeeee gg. $§@@*@*# #8 eee eeeeeeeeeeeeee 8948IG pea 
261 Bump uonemndog Puom seruedwi0.) suiaysig ‘VOIUGNV HLUON 
souoydoyeL QOT a0d Te0, jo moy oqeaud qUaUTUIBAOD 
jo sequin N seuoyqdeeL “yueQ 12d 
U J eswasou] souoydep |, jo soquiny 


S761 ‘| Asenues 
SAIMLNNOO Ad ‘ATHOM AHL 40 LNINdOTIAIG ANOHAITAL 











“"b26l ‘og ounty 
sos‘seo‘9z 


+ 
o - 


we Sor be bo Sar be 
NWODNSS 


nos a 
coco © onc © 


S8eann 


SHEAVQQAIMYQIUs LAr w+ 
mOOCCONSOCSCSOSSCSHS 


ges‘ers 
WELZ 
ogz‘st 
260021 
LOL‘LT 
692 ‘68 
612818 


e0s'es1 
L¥G'8F 
SPF TL 
808'E8 


806‘Z08 
S99°F0I 
beer‘rrs 
O20‘ZIT 
OFe'TH 


c9e'S68‘9 
e18‘s¢ 

624 ‘68T 
8Ie‘SIF 








*eqenbyz18e oy} JO 7[Nsel B SE Bo1[AJe8 JO 3NO A] JTB10dUIa} seuoYdele; 00S‘Ez SEPNPX| & 
*soruedwi0d e3¥Alig Jepun uMOYs s| sauOYdese} Jo JequINU pezeUIIzSe 043 ‘¢zZEI ZuLINp seruBduIOD 938A Ld 0} PoLiejsUBI) SEM od[AJos QUOYdeTe} [BDO] [Te SY f 


"SZ6I ‘IE Gorey} “peyeultjyse Aed » 


ee 


+BIUBI0Q) UI SB0¥[J 10YIO 
sspuvysy ourddyryg 
"T5517 GC61 “Te Gore) Pavyee7 MON 
‘sorpuy 4seqy Yong 
(F261 ‘Og euns) BITEySNYy 


ee ee 


ee 


re 


-BoLIyy Ut S80BLg 10TI1O 
}watayy yyNog Jo worUy 


sBISY Ur SV0BIT TIO 
(Sz6I ‘Te yore) weder 


(¢z61 ‘Ig qoreyy) BIpuy ysHLg 


ee 


re 
| 
ee ee 
ee ee ee 


(SZ6I ‘TE Gorey) BIAgeT 


re 


ernes (S261 ‘TE qoreyy) 97%9g oon 














Bell Telephone Quarterly 





In South America the best developed country from a 
telephone standpoint was Argentine, with 1.8 telephones 
per 100 population. In Asia the majority of the tele- 
phones are in Japan, but even so the Japanese had slightly 
less than one telephone per 100 persons. In the “dark 
continent” of Africa there is still little in the way of tele- 
phone service except in the Union of South Africa, which 
had one telephone per 100 inhabitants. 
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The table on “Telephone Development of Large and 
Small Communities,” showing the relative extent of tele- 
phone facilities in large urban centers as compared with 
the less populated districts, draws attention to one of the 
striking differences between conditions here and abroad. 
The figures for the telephone development of communi- 
ties under 100,000 population, given in the last column of 
this table, are also shown graphically in the accompanying 
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chart, ‘Telephones per 100 Population—Communities 
Less Than 100,000 Population.” It is evident from this 
chart that in the United States the smaller communities 
are well served telephonically, for these communities had 
11.6 telephones per 100 population. Canada, New Zea- 
land, and Denmark ranked next to this country in the 
extent of telephone equipment in the smaller communities. 
All other countries, however, show a comparatively poor 
telephone development in the smaller places; for in most 
foreign countries telephone service is confined largely to 
the urban centers, and rural service, as it exists in this 
country, is almost unknown. This concentration of serv- 
ice in the larger cities in the case of foreign countries is also 
indicated by the table on ‘Telephone Development of 
Cities.” For example, taking the figures in this table in 
conjunction with those in the table showing the telephone 
development of the world by countries, we find that Lon- 
don, with 432,303 telephones, had more than one-third of 
all the instruments in Great Britain; and that Paris, with 
226,552 telephones, had one-third the total number in all 
France. Even Germany, with its otherwise progressive 
rural communities, had more than 25% of its telephones 
concentrated within the four cities of Berlin, Cologne, 
Hamburg, and Munich. 

But despite the concentration of telephones in the 
larger cities in foreign countries, the accompanying chart 
on ‘“Telephones per 100 Population, by Cities,” shows that 
the telephone development of foreign cities is very much 
less than that of cities in the United States. For instance, 
on the basis of the number of telephones per 100 popula- 
tion, New York had more than 3) times as many tele- 
phones as London, and Chicago had more than 3 times as 
many as Paris. Indeed, the only foreign city having a 
telephone development commensurate with that of United 
States’ cities is Stockholm, which had 24.8 telephones per 
100 inhabitants. The telephone development of Stock- 
holm, however, was exceeded by that of San Francisco, 
with 29.9 telephones per 100 persons, Omaha with 28.5, 
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Washington with 25.3, Chicago with 25.0, and Minneapo- 
lis with 24.9. In fact, with the exception of{Germany, the 
number of telephones in the whole of every foreign country 
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Note: This chart shows the comparative telephone develo os of the largest cities in the 
countries listed in the table on “Telephone Development of " The United States cities 
shown include, in addition to New Ne and Chicago, a number of representative cities having a 
population between 200,000 and 1,000,000. 
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TELEPHONE DEVELOPMENT OF CITIES—(Concluded) 
January 1, 1925 
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Ex 
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cc us ec kniénaen een 712,000 37,019 5.2 
po” Ee ee ms 391,000 27,430 7.0 
aS, Ie PS 544,000 30,693 5.6 
New ZEALAND:# 
[RG Po ek 181,000 12,581 7.0 
See 118,000 9,425 8.0 
0 Ere ee 118,000 13,547 11.5 
Norway:T 
i a ih i's «nes a cee hwette a 265,000 36,908 13.9 
POLAND: 
iw h sire os v0 bh ok sees 950,000 32,747 3.4 
ROUMANIA: 
Sn nines ds epesboupawns 361,000 10,200 2.8 
Russia: 
' ESS ois od 2 ow ne nal ee 162,000 1,498 0.9 
RRR RS pa: a ee 325,000 3,100 1.0 
DE. cc ck cu heb a cweees 1,093,000 26,256 2.4 
Pe saicecscatuskhwe stem 1,558,000 39,078 2.5 
' Wass cuceeetnsene ae auet 327,000 1,884 0.6 
; SPAIN: 
' SESE EO 716,000 17,342 2.4 
DEES San Foc beeen ae iaseae 756,000 16,067 2.1 
GE, <vod pg dace en datwaenes 206,000 1,727 0.8 
. SPP Pee se 233,000 4,029 1.7 
SWEDEN: 
Se ee ee 230,000 27,963 12.2 
asc oa cag ean ek se 116,000 14,291 12.3 
Pe ee oe 439,000 109,024 24.8 
SWITZERLAND: 
Ree ees 137,000 13,652 10.0 
ee ee 105,000 11,696 11.1 
«i cabs cane cae enaen 128,000 14,626 11.4 
Ss iis tien aaleleteeae Veena 205,000 24,719 12.1 
UnitTep Strates:** 
2. sae eee res 6,059,000 1,315,368 21.7 
RE ee re 2,967,000 741,883 25.0 
St ES os cons wedes ewan 1,100,000 260,567 23.7 
Total of the 8 cities with over 
1,000,000 population........ 17,251,000 3,588,629 20.8 
ere 675,000 201,515 29.9 
SP do cae uhe <aamheees 649,000 131,541 20.3 
RS Pe 587,000 112,254 19.1 
Total of the 9 cities with 500,- 
000-1,000,000 population... . 5,912,000 1,075,832 18.2 
WIL: oo bev case ctthtnns 468,000 118,278 25.3 
0 er ee 443,000 110,420 24.9 
| a, 4 330,000 79,221 24.0 
ies ata cent ee Ohare ot 218,000 62,007 28.5 
| Total of the 30 cities with 
200,000-500,000 population. . 8,735,000 1,622,564 18.6 
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| **There are shown, for purposes of comparison with cities in other countries, the total development 


of all cities in the United States in certain population groups and the development of certain 
representative cities within each of such groups. 
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is exceeded by the number in at least one single American 
city. Thus, New York had over 50,000 more telephones 
than all of Great Britain, Chicago 80,000 more than 
France, Los Angeles over 57,000 more than The Nether- 
lands, and San Francisco over 28,000 more than Italy. 
The comparative use of telephone service during 1924 
is indicated by the chart on “Telephone Conversations Per 
Capita.” Of the countries shown, the United States heads 
the list with 191 conversations per capita. Next in rank 
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are the Scandinavian countries: Denmark with 131 per 
capita, Norway with 113 and Sweden with 106. Germany, 
with 30 conversations per capita, is well down on the list, 
but exceeds Great Britain with 23, France with 20, and 
Italy with only 9. 
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N DECIDING to return to the gold standard, inter- 
| nationally, on July 1, Canada is now following the 

example set by the other self-governing British 
dominions and by Great Britain herself. Gold has flowed 
rather freely between Canada and the United States 
for some years, in spite of the fact that Canada was 
not on a gold basis. A system of earmarking gold which 
had been worked out by the bankers made this possible. 
Students of the situation feel that the substantially 
increased output of gold by Canadian mines since the 
war has helped to hasten Canada’s decision to return 
to a gold basis of international payments; Canada is 
the outstanding country of the world in which annual 
gold production is well in excess of that of pre-war 
times. Even the present Canadian annual output of 
gold of about $35,000,000 is, however, only a very small 
per cent of the large volume of financial transactions 
between this country and Canada. Not only is there 
large direct trade between the two countries, but since 
Canada is an exporter of commodities on balance to 
Great Britain and an importer of commodities on bal- 
ance from the United States, and an importer of capital 
from both, various triangular credit transactions take place 
between the three countries. As is well known, American 
capitalists and enterprisers are constantly investing large 
sums of money in Canada either in the purchase of 
securities or in direct participation in Canadian enter- 
prises. At the same time, Canadian banks even more 
than our own interior banks use loans in New York, 
principally to Wall Street, as a means of using their 
surplus funds and as a secondary reserve. The un- 
certainly shifting balances which all these transactions 
give rise to, have made it much more necessary for 
Canada to proceed with caution in returning to the 
international gold basis than would have been the case 
with a country which was more isolated economically, 
financially, or geographically. 
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The Federal Trade Commission has completed a 
report on the national wealth and income of the United 
States, and has published an abstract of the report. 
It estimates that in 1922 the wealth of the country was 
about 353 billion dollars, and the national income about 
62 billions; the latter increasing in 1923 to about 70 
billions. Of the total wealth, about 230 billions or 65% 
is assigned to real estate, and the remainder to tangible 
personalty or moveables. 

The Commission did a sampling statistical job, and 
as part of its work sought from 10,000 corporations, and 
secured from 4,367 of these, figures of 1922 stockhold- 
ings. These corporations, with capital stock amount- 
ing to over 9 billion dollars (12% of that of all corpora- 
tions) had 1,074,851 common stockholders, of whom 
over 90% were individuals. The average holding of 
common stock was $6,969, that of preferred stock $5,211. 
Nearly one-third of all stockholders reported on, held 
not more than $500 of stock (common and preferred) 
each; for petroleum companies, which had the highest 
proportion of such small holders among the industries 
covered by the reporting corporations, the figure was 
53.8%. For all corporations which furnished the in- 
formation, employee stockholders numbered 7.5% of 
all their common stockholders and 3.5% of their pre- 
ferred stockholders, and held 1.5% of the common stock 
and less than 2% of the preferred. 


* * * 


In May, the annual report of President E. H. H. 
Simmons of the New York Stock Exchange was pub- 
lished. The report differs from its predecessors in 
containing a substantial amount of statistical informa- 
tion in the form of charts and tables. Compilations 
by the Statistical Department of the Exchange show 
that the market value of all securities listed on the 
Exchange rose from $60,684,000,000 on January 1, 
1925, to almost $70,000,000,000 on January 1, 1926. 
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Of this increase a little less than half was caused by net 
additions to the list and something more than half by 
the rising prices of 1925. The increase in the value 
of stocks amounted to $7,417,000,000; that in the value 
of bonds by $1,897,000,000. On January 1, 1926, 
listings on the Exchange included the enormous totals 
of 491,615,837 shares of stock and nearly $37,000,000,000 
par value of bonds. In an appendix to the report, fig- 
ures are given showing the total value of sales contracts 
cleared by the Stock Clearing Corporation of the New 
York Stock Exchange, and the amount of money trans- 
fers saved by such operations. The table indicates 
that just about five-sixths of the value of the cleared 
contracts was settled without money passing. The 
funds or money transfers obviated by the clearing 
operations amounted during the year 1925 to no less 
than $33,695,000,000. 
. 7~ * 

The American Bureau of Metal Statistics has pub- 
lished its valuable and interesting Year Book, the present 
issue being the sixth in the series. ; It is a statistical 
compilation devoted almost entirely: to the non-ferrous 
metals, precious and non-precious,: and especially to 
copper, lead, and zine. Certain of the copper statistics 
for 1925 are particularly interesting in view of all that 
has been said in recent years about the “rising flood”’ 
of copper from South’ American nd African mines, 
especially Chile, Katanga, Braden, and Cerro de Pasco. 

According to the Year Book, world output of cop- 
per in 1925 reached a new high record level of 1,586,683 
short tons, barely exceeding the previous high figure 
of 1,580,475 tons produced in the war year 1917. The 
1925 output is given as 4% greater than that of 1924. 
Among the continents of the world (excluding Australia), 
the smallest absolute and relative gains over 1924 were 
made by South America, with Africa next; the greatest 
absolute gain was made by North America, and the 
greatest relative gain by Europe. The absolute gain 
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made by France exceeded that of the continents of 
South America and Africa together. The mines of 
the Iberian peninsula, which, according to historians, 
have been productive for 3,000 years, raised their out- 
put to the highest figure since 1912. 

Counting those deposits in Spain and Portugal as 
one mine, we find (from the Year Book and other sources) 
that the 15 principal producing copper mines of the 
world contributed more than five-eighths of the world’s 
output in 1925. Of these, only four made new high 
records in that year. Two of the four, the United 
Verde and the New Cornelia, were American mines; 
the other two were Chile and Katanga. The former 
two bettered their previous records by about 10%; the 
latter two by less than 4%. 


* * * 


The month of May completed a period of six months, 
in each of which the visible belance of German foreign 
trade was “favorable,” with a total for the period of over 
600,000,000 marks. This compares with an import or 
“unfavorable” balance of more than 2,400,000,000 marks 
during the same period a year previous. This reversal 
has been due partly to an increase in exports but prin- 
cipally to a decline in imports from 6,591,000,000 marks 
to 4,198,000,000 marks. For this, certain factors are 
chiefly responsible. In the first place, the large imports 
of 1924-5 accompanied large foreign loans to Germany. 
Second, Germany has been going through a severe de- 
pression, and periods of depression in any country gener- 
ally witness decreased imports. Third, German industry 
has been endeavoring to institute economies of every 
sort and to increase productive efficiency, and meanwhile 
also not to increase but to work up existing stocks of 
raw materials for foreign as well as domestic sale. It 
would be rash to conclude that the “favorable’’ balance 
of trade will be permanent. 
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Abstracts of Recent Technical Papers 


from Bell System Sources 


Complex Magnetization, by Eugene Peterson.! Mag- 
netization of silicon steel by two sinusoidal fields of differ- 
ing frequencies. The energy loss W per cycle and the flux 
density B associated with each of the two frequencies 
were determined when the two sinusoidal magnetizing 
forces were simultaneously impressed on a toroidal silicon 
steel core built up of one-mil laminations. A null method 
was used which permitted suppression of the modulated 
currents and constancy of the impressed currents during 
manipulation for balance. The frequencies used were 400, 
821 and 1582. Six sets of measurements were taken with 
fixed magnetizing forces ranging from 0.5 to 10 gilberts /em 
and superposed forces up to 15 gilberts/em. The results 
show that the effect of superposition depends upon the 
relative amplitudes and upon the frequency ratio R of the 
superposed frequency to the other. At low fixed fields W 
and B go through maxima as the superposed field is in- 
creased, the maximum value increasing with R. The 
maximum is less pronounced or absent for the higher fixed 
fields. In general B is smaller with a low than with a high 
value of R other things being equal. The effect on W is 
not as sharply defined; in general the effect of superpo- 
sition is more pronounced the higher the superposed fre- 
quency. The amplitude effect and frequency ratio effect 
are shown to be in general agreement with conclusions 
drawn from mathematical treatment of somewhat simpli- 
fied cases and it is concluded that the effects are not in- 
consistent with purely hysteretic phenomena. 

Some Photographic Problems Encountered in the Trans- 
mission of Pictures by Electricity, by Herbert E. Ives.’ 
This paper considers some of the problems of photographic 

1 Physical Review, Vol. 27, pp. 318-328, March, 1926. 


* Journal of the Optical Society of America and Review of Scientific Instru- 
ments, March, 1926, pp. 173-194. 
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tone reproduction, which arise upon the introduction of an 
electrical transmission system between a picture placed 
on sending apparatus in one place and the copy of the 
picture made by receiving apparatus in another place. 
Some of these problems arise because of limitations intro- 
duced by the use of the electrical transmission line; others 
arise because of opportunities for the control of picture 
quality which are not afforded by ordinary photographic 
methods. As an illustration of one of these limitations 
may be mentioned the fact that the original picture, for 
instance a photographic negative, is not seen by the 
operator at the receiving end. He cannot, therefore, by 
using his photographic knowledge and experience, choose 
printing media and decide upon conditions of exposure and 
development. As an illustration of the opportunities in- 
troduced by an electrical picture transmission apparatus 
may be noted the possibility of so poling the electrical ele- 
ments that the received picture may be either a positive or 
negative, irrespective of the nature of the original at the 
sending end. 


While in other picture transmission systems other 
problems arise peculiar to these systems, it is believed that 
although the questions considered are those presented in 
commercial operation in the Bell System, they are, to a 
certain extent, common to all electrical picture trans- 
mission apparatus. 


A Radio Field-Strength Measuring System for Fre- 
quencies up to Forty Megacycles, by H. T. Friis and E. 
Bruce.* In previous types of radio field strength measure- 
ment apparatus it is very difficult to reproduce accurately 
the small comparison voltages at very high frequencies, 
due to reactive effects in the attenuating networks. The 
“tube voltmeter” is practically the only reliable instru- 
ment available at high frequency measurement work. 
New measurement sets for very high frequency signals 
have, therefore, been developed. The apparatus is a 


* Presented at a meeting of the Institute of Radio Engineers, May 5, 1926. 
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double detection receiving set which is equipped with a 
calibrated intermediate frequency attenuator and a local 
signal comparison oscillator. The local signal is measured 
by means of the intermediate frequency detector which is 
calibrated as a tube voltmeter and all required attenua- 
tions are made at the relatively low and fixed intermediate 
frequency. 

A New Mechanical Test for Rubber Insulation, by 
C. L. Hippensteel.‘ This paper discusses the development 
of a rapid routine test which will numerically express the 
ability of the rubber insulation to resist cutting by the 
conductor at the points of support and to resist cracking 
at points of extreme flexure. Up to the present time no 
one test of that nature has been described. 

Power of Fundamental Speech Sounds, by C. F. Sacia 
and C. J. Beck.§ This paper describes the continuing 
work on speech power by means of oscillographic studies 
of vowels, semi-vowels and consonants. A previous paper 
considered the characteristics of a few individual sounds 
from the power standpoint, but the principal emphasis 
was placed upon speech as a whole. In this later analysis, 
sounds are considered individually on the basis of in- 
stantaneous and mean power. A practical application of 
the results is suggested. 

Neutralization of Telegraph Crossfire, by R. B. Shanck.*® 
With the simple means here described for neutralizing 
mutual interference between parallel telegraph circuits, it 
has been found practicable to effect a reduction to 10 or 20 
per cent of the original values. This has improved con- 
siderably the operation of some circuits and made avail- 
able others which were otherwise unsuitable. The result- 
ing improvement in transmission has made possible the 
elimination of certain intermediate telegraph repeaters 
with material savings. The neutralizing apparatus has no 
material effect when crossfire is not present, that is, when 

* Industrial and Engineering Chemistry, April, 1926. 


5 Bell System Technical Journal, Vol. V, No. 3, 1926. 
* Bell System Technical Journal, Vol. V, No. 3, 1926. 
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the paralleling wires are idle. It has been found that the 
use of arrangements here described on certain open wire 
circuits several thousand miles in length allows fast man- 
ual full-dvplex operation where only medium-speed half- 
duplex operation was possible before. Furthermore, in the 
case of some cable circuits where it is impossible to operate 
more than two telegraph circuits per quad, it is now prac- 
ticable to obtain four telegraph circuits. 


Methods of High Quality Recording and Reproducing of 
Music and Speech Based on Telephone Research, By J. P. 
Maxfield and H. C. Harrison.? This paper deals with an 
analysis of the general requirements of recording and re- 
producing sound without appreciable distortion. The 
storing or recording of sound requires, first, a mechanical 
system which will respond faithfully to the sound waves 
which are to be recorded. Then there is required some 
material in or on which this sound may be recorded and an 
intervening system which permits the sound waves to 
make the record in this material. In the usual case, and 
in that which is particularly discussed, there is a mechan- 
ical system which will vibrate in response to the sound 
which is to be recorded and directly through some me- 
chanical linkage, or less directly through an electrical link- 
age, drives a cutting mechanism which will impress a wax 
record. 


The amount of power available to operate the recorder 
directly from the sound in the recording room is so small 
as to make the use of high quality electrical apparatus 
with associated vacuum tube amplifiers of very distinct 
advantage over the acoustic method. 


Where the question of reproduction is concerned, the 
same two alternatives mentioned for recording present 
themselves, namely, direct use of power derived from the 
record itself vs. the use of electro-mechanical equipment 
with an amplifier. In this case, however, the situation is 
materially different since the power which can be drawn 


’ Bell System Technical Journal, Vol. V, No. 3, 1926. 
{ 182] 














Abstracts of Recent Technical Papers 





directly from the record is more than sufficient for many 
uses. It is, therefore, generally simpler to design one 
single mechanical transmission system than it is to add 
the unnecessary complications of amplifiers, power supply 
and associated circuits. In cases where music is to be re- 
produced in large auditoriums, the power which can be 
drawn from the record may be insufficient and some form 


of electrical reproduction using amplifiers becomes neces- 
sary. 


The paper points out, at length, how many of the here- 
tofore unsolved fundamental problems of sound recording 
and reproduction have been readily solved by the appli- 
cation of a detailed knowledge of telephone transmission 
theory. The advances which have been effected in tele- 
phone transmission theory and in related electrical meas- 
uring apparatus in the last few years, have been so great 
as to surpass previous knowledge of mechanical wave 
transmission systems. The result is, therefore, that me- 
chanical transmission systems of the type here considered, 
and perhaps other types, can be designed more success- 
fully if they are viewed as the analogs of electric circuits. 
A detailed analysis is here made of the analogies between 
electrical and mechanical systems in the voice frequency 
range and a discussion of the resulting mechanical design 
is presented. 


Operation of Thermionic Vacuum Tube Circuits, by 
F. B. Llewellyn.* Given the static characteristic of grid 
current-grid potential, and plate current-plate potential, 
for any three element vacuum tube, the general exact 
equations for the output current when the tube is con- 
nected in circuits of any impedance whatsoever, and ex- 
cited by any variable voltage, are here derived. The 
method of derivation is illustrated in the special case 
where resistances only are considered, and the adaptation 
of complex impedance to use in non-linear equations is 
shown. Approximations that are allowable in various 


® Bell System Technical Journal, Vol. V, No. 3, 1926. 
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practical applications are indicated, and the equations are 
applied in some detail to grid-leak detectors, and in brief 
to other types of detectors, modulators, amplifiers and 
oscillators. 

Certain repetitions of previous work are contained in 
these pages, as it is believed that the applications of the 
novel features introduced are illustrated thereby better 
than by a description dealing only with new material. 

Extraneous Interference on Submarine Telegraph Cables 
by J. J. Gilbert.* In order to avoid a considerable reduc- 
tion in speed of operation, which would have resulted on 
account of the unusually large parasitic disturbances en- 
countered in the neighborhood of New York, the New 
York-Azores permalloy loaded cable was equipped with a 
new type of earth connection consisting of a conductor 
extending 100 nautical miles to sea and there connected to 
earth through an artificial line. 

This paper presents the theory of the new type of sea 
earthing arrangement and discusses the sources of 
extraneous interference and the manner in which it is 
picked up by submarine cables. A method is developed 
for estimating the magnitude of terminal extraneous in- 
terference in the case of any particular cable. 


* Bell System Technical Journal, Vol. V, No. 3, 1926. 
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CELEBRATION of the fiftieth anniversary of the 

telephone, made notable alike by the fact that it 
was held almost within stone’s throw of places that are 
famous in telephone history and by three striking features 
which illustrate the progress of telephone development, 
was held at the Boston City Club on the evening of 
April 15, 1926. 

The presence of prominent telephone officials marked 
this as among the most important of many anniversary 
celebrations held or to be held during the present year. 
Addresses were delivered by Brig.-Gen. John J. Carty, 
vice president of the American Telephone and Tele- 
graph Company, and by F. A. Stevenson, director of the 
Long Lines Department of the same company. Other 
speakers were Dean William M. Warren of Boston Uni- 
versity and George 8. Davis, vice president of the United 
Fruit Company. 

Wire and radio telephony and talking moving pic- 
tures played important parts in the unusual program 
presented in addition to the addresses. In the course 
of his talk, General Carty “called the roll” of the tele- 
phone repeater stations on the Transcontinental Line 
from Boston to San Francisco, the guests listening to 
the demonstration through loud speakers. 


Another interesting feature of the program was a 
brief address by Dr. Thomas A. Watson, who assisted 
Alexander Graham Bell at the time of the invention of 
the telephone, reproduced by means of talking moving 
pictures. Dr. Watson was shown standing near a table 
on which rested replicas of early telephone instruments 
and, as he talked, pointing out the interesting features 
of each instrument. 


Both the transcontinental demonstration and the 
talking portion of the motion picture were broadcast 
through radio station WEEI, of Boston. This was the 
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first time in history that talking motion pictures and 
radio had thus been combined. 

A similar anniversary celebration was held the follow- 
ing evening at Springfield, Mass. The principal speaker 
was Eugene S. Wilson, vice president of the American 
Telephone and Telegraph Company. Mr. Stevenson 
again represented the Long Lines Department of this 
company, and presided during the transcontinental 
telephone demonstration. 


BENEFIT SECRETARIES’ CONFERENCE 


T THE conference of the Benefit Committee Sec- 
retaries of the Bell System which was held at 195 
Broadway, New York, from April 22 to 30, 1926, the 
time was devoted almost entirely to discussion of benefit 
work and its related activities as factors in the develop- 
ment of the individual employee. 

The conference was attended by the benefit com- 
mittee secretaries of all of the Associated Operating 
Companies and of the Bell Telephone Laboratories, 
the Graybar Electric Company and the Western Elec- 
tric Company; by a number of personnel representatives 
and others who as members of benefit committees are 
closely identified with this work; and by members of 
the headquarters staff of the American Company. 

In discussing the personnel policy of the Bell System 
at one session of the conference, Mr. E. K. Hall, pointed 
out the fact that the Benefit Plan and the work which 
has grown up around it is an outstanding illustration 
of that policy. This work, if wisely administered, 
presents unlimited opportunity for bringing out the 
best that there is in individual employees and cannot 
fail to make them realize that they are a part of the tele- 
phone business. The portion of the work which has 
to do with the prompt, accurate and sympathetic hand- 
ling of benefit payments is of great importance, but of 
no less importance is the promotion of the preventive 
work, along the lines of thrift, health improvement, 
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etc., which aims to accomplish constructive results in 
the best development of each employee. 

In other sessions, members of the conference from 
the associated companies and the American Company 
presented work which is being done or which is in course 
of development in the fields of thrift and insurance, 
health promotion, loans, etc., and throughout the dis- 
cussions this thought of the constructive aim of the 
work was constantly emphasized. A substantial amount 
of time was devoted to certain forms of benefit commit- 
tee organization, to methods of securing effective co- 
operation of the supervision in benefit administration, 
to the theory and application of workmen’s compensa- 
tion laws, and to the question of statistics and reports. 
In the discussion of each of these subjects the speakers 
made very clear their realization that the subjects which 
they presented are not ends in themselves but are means 
to be used in reaching the ultimate objectives of Ben- 
efit work. 

At the conclusion of the conference it was suggested 
that the spirit of the proceedings could be summarized by 
saying that two main facts had been clearly brought out: 

(1) That the only way the benefit job can be done 
right, and be of permanent, constructive value to tele- 
phone employees and to the telephone business, is by 
making certain that it is handled in the right way at the 
point where it reaches the individual employee—that 
is, in the contacts between employees and supervision. 

(2) That the only way this can be accomplished is 
by making certain that the supervision realizes the 
broad, helpful purpose, aimed at individual develop- 
ment, which underlies the benefit provisions and the 
entire personnel policy of the Bell System. 


1926 OPERATING CONFERENCE 


ROM May 5 to May 13 a conference was held at 
Absecon, New Jersey, which was attended by the head 
of the Operating Department, either Vice President or 
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General Manager, of each of the operating units in the 
Bell System. These operating units are twenty-five 
in number extending from New England on the east 
to the Pacific coast on the west and from Canada on 
the north to the Gulf states on the south and all were 
represented. The conference was also attended by the 
principal staff officials of the American Telephone and 
Telegraph Company. 

The results of operation for 1925 were discussed in 
detail, as well as the prospects and the program for 
1926 and for subsequent years. The results for 1925 
showed gratifying improvement over the preceding years, 
and further opportunities for improvement in 1926 and 
subsequent years were noted and fully discussed. While 
it is generally recognized that telephone service rendered 
to the public in the United States and Canada far excels 
both in extent and in quality thet > be found elsewhere 
in the world, a noticeable feature of the conference was 
the confident feeling on the part of all that by intensive 
effort still further substantial improvements in our 
service could be made. 

Service was analyzed particularly from the viewpoint 
of the customer, both in its application to the work of 
the various departments and from a non-functional 
viewpoint, and plans for further work along this line 
were discussed and formulated. 

The importance of rendering a service which is not 
only technically good but which has the necessary per- 
sonal touch to be pleasing to the individual subscribers 
was also an important item in the work as planned by 
the conference. 

Careful study was given to the subject of calls which 
are not completed on the first attempt due to such causes 
as busy subscribers’ lines, failure of subscribers to answer, 
operating or subscribers’ irregularities. Ways and means 
of improving the service on calls of this nature were 
discussed. It was the feeling of the conference that 
intensive work on the part of all departments should 
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result in an improvement both in the handling of these 
calls and in the percentage of calls completed on the 
first attempt. 

The results show a continued infprovement in the 
handling of toll calls which has been most marked in 
cases where calls have been transferred from the toll 
board to be handled on the local boards by the A-B 
method and where the new combined line and recording 
method has been introduced. The improvements that 
are being realized emphasized the importance of care- 
fully worked out programs in order to get all possible 
traffic transferred to these methods as soon as the neces- 
sary equipment changes can be made. 


Other items in which gratifying improvements were 
shown were the reductions in orders delayed by lack of 
facilities to a small number and in the time taken from 
a request for a telephone until it is installed. It was felt, 
however, that in many cases still further improvement 
could be made particularly in the installation interval. 

Machine switching installation was shown to have 
continued according to previous plans—500,000 machine 
switching stations were added during the twelve months 
ending April 30, 1926, bringing the number of these 
stations at the present time up to 1,600,000 out of a 
total of 12,000,000 stations operated by the Associated 
Companies. 

In view of the important work accomplished at the 
conference and the desirability of following up closely 
the work programmed, it was the unanimous recom- 
mendation of the conferees that at least for the imme- 
diate future an Operating Conference should be held 
each year. 


PLANT AND ENGINEERING CONFERENCE 


CONFERENCE of the Chief Engineers and Gen- 
eral Plant Managers of the various companies 
comprising the Bell System was held from June 2 to 11, 
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inclusive, at Buckwood Inn, Shawnee-on-Delaware, Pa. 
Besides the members from the operating units, repre- 
sentatives of the Western Electric Company, Northern 
Electric Company, Bell Telephone Laboratories and the 
American Telephone and Telegraph Company also took 
an active part in the conference program. During the 
first part of the conference, the Personnel Representatives 
of the various companies were in attendance and two 
days were devoted to review and consideration of per- 
sonnel problems, particularly as related to the plant 
forces. 

The results of operations for 1925 were reviewed in 
detail and showed gratifying improvement over preceding 
years. The many important engineering and plant 
operating problems now before the System were fully 
discussed, particularly with a view to effecting still 
further improvements in efficiency of operation and 
service. 

The growth and increasing complexity of the plant, 
together with the decrease in the purchasing power of 
the dollar, have necessarily resulted in an increased 
investment per station. Particular attention was given 
to this phase of the problem in order that the investment 
might be held at a minimum consistent with having 
adequate facilities available as required. 

Many suggestions were discussed with respect to 
specific ways of improving service as it is viewed by 
telephone users. These suggestions concerned many 
matters besides those that are technical, such as, for 
example, the question of so organizing the forces that 
telephone subscribers will receive a more personal touch 
in all their contacts with the company. 

In discussing the opportunities for improving both 
service and performance, particular stress was laid on 
the value of an adequate plant staff to assist the line 
forces. With the increasing complications of the plant, 
both as to size and technical methods and apparatus, 
the need for this staff group has become increasingly 
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important. The discussion with respect to the personnel 
which is required on such staff work and as to the methods 
which have been found most effective in carrying out 
this staff function, was comprehensive and helpful. 

The desirability and importance of definite advance 
programming of all engineering and plant operating 
activities came in for full discussion. 

It was the feeling of all that the conference had been 
helpful in pointing out opportunities for obtaining still 
better results in the future both from the subscriber’s 
point of view and from the standpoint of overall results 
of operation. 


THE EDUCATIONAL CONFERENCE 


ONSIDERATION of mutual interests in men, 

money and materials in the telephone industry was 
the chief purpose of the Third Educational Conference, 
held at 195 Broadway, New York, June 21-25. These 
problems of the Bell System, presented from the stand- 
point of economics and business rather than the technical 
and engineering point of view of the two previous con- 
ferences, were discussed by about ninety representatives 
of sixty Colleges of Liberal Arts and Collegiate Schools of 
Business, together with Bell System personnel and em- 
ployment supervisors. 

At the opening session, Mr. H. B. Thayer spoke on 
“The Bell System—Historical Background, Ideals, Poli- 
cies and Organization.” In this address the keynote of 
the conference was sounded. 

‘‘We must maintain an organization to study critically 
our present methods and to devise new and better ones. 
This means that we must provide an adequate supply of 
trained supervisory officials. We must schedule the pro- 
duction of general managers and the supervisory staff as 
we do the supply of buildings and switchboards.”’ 

Since the telephone originally was the outgrowth of 
scientific endeavor and has been continuingly so during 
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its fifty years of existence, the first day’s program was 
devoted to that aspect of the business. Dr. F. B. Jewett, 
in an address, ‘Economie Aspects of Scientific Develop- 
ment,” discussed relationship of business and its depend- 
ence upon the knowledge of physical things. Mr. E. B. 
Craft discussed the budgetary control under which the 
Bell Laboratories operate, and pointed out that the 
Laboratories are primarily concerned with designing de- 
vices and systems to use rather than to sell. ‘Economic 
Problems of Scientific Development” was the subject 
of talks and illustrations by five engineers at the Labora- 
tories, after which an inspection trip followed. 

A close range view of telephone operating problems 
was given by a visit to the local and long distance offices 
at 24 Walker Street. Mr. B. Gherardi later presented a 
broad outline of the operating problems in which four ob- 
jectives of the Bell System were enunciated—to give 
better, more comprehensive and more satisfying service; 
to do the most for and to bring out the best in its 350,000 
employees; to provide a fair return for its investors, and 
constantly to develop the telephone art. He stressed the 
fact that providing telephone service, unlike many other 
kinds of public utility services, is essentially an individual 
matter and that subscribers must be served as individuals 
and not as groups. The functions and management prob- 
lems of the Traffic Department were discussed by Mr. 
K. W. Waterson; the work of the Commercial Depart- 
ment by Mr. L. B. Wilson, and Engineering and Plant 
Department operations by Mr. R. H. Burcher. 

The economic and business aspects of manufacturing 
and purchasing to meet the needs of a nationwide tele- 
phone service were topics at the third day’s session. The 
evolution of the Western Electric Company from a small 
organization, founded in 1869, to its present proportion, 
each step of which has been taken to keep pace with de- 
mands for telephone service, were described by Mr. H. A. 
Halligan. Mr. W. 8S. Hosford outlined the economies 
effected through carefully engineered methods of manu- 
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facturing, citing the illustration of the new method of 
making hard-drawn copper wire which is used in enor- 
mous quantities for telephone purposes. The functions 
of the Western Eleetric Company, as purchasing agent for 
the System, said to be the biggest purchasing job ever 
undertaken by a single organization, were discussed by 
Mr. J. B. Odell, while problems of merchandising were 
outlined by Mr. F. H. Leggett. At an evening session, 
Mr. C. G. Stoll, on the subject “The Work Shop,” told of 
the many and varied activities at the Hawthorne manu- 
facturing plant. Mr. C. G. DuBois discussed the rela- 
tionship of business and science, stressing the fact that a 
high standard of integrity must continually be main- 
tained in business relations. He also suggested that, 
whereas in the past the telephone industry had given par- 
ticular attention to the physical sciences and made sub- 
stantial progress thereby, it is not unlikely that in the 
future it will be necessary to make use of the social sciences 
and take advantage of the contributions of these sciences 
to business and business organization. 

On the subject “Planning For Future Operations,” 
Mr. Gherardi further considered those operating problems 
which are necessary in taking care of the future growth of 
America’s nationwide telephone system to meet constantly 
increasing public demands for service. ‘Planning ahead 
is an integral part of management and cannot be regarded 
as a job separate and distinct from the other phases of the 
job, but is before one at all times. The natural growth 
and development of the country, the growth of the tele- 
phone habit and changes in the state of the telephone art 
are factors to be always kept in mind.” Mr. Gherardi 
concluded his address by discussing the fundamental 
plan, the commercial survey, the provisional estimate and 
the five year estimate. 

The financial aspects of providing for the extension of 
service to meet future demands were discussed by Mr. 
D. F. Houston. The general trend in business toward a 
widespread diffusion of ownership was analyzed. The 


[193 ] 








Bell Telephone Quarterly 





fact that there are 371,000 stockholders in the Bell System 
changes the problem of financing as compared with that 
of companies owned by a small group. Other papers at 
this session dealt with the place of statistics and economic 
research in the telephone business, the general subject 
being presented by Mr. J. F. Behan. His address was 
supplemented by a presentation, through the use of tables 
and charts, of a few examples of actual performance and 
cost analyses by Mr. 8. L. Andrew of the American Tele- 
phone and Telegraph Company, and Mr. E. E. Lincoln 
of the Western Electric Company. At an evening meet- 
ing, Mr. E. 8. Bloom spoke on ‘General Considerations 
Affecting Rates and Regulation.” Dean E. E. Day of 
the School of Commerce, University of Michigan, also 
spoke on the subject “Our Mutual Interests.” 

The concluding day’s program centered about the 
subject of men, that is, personnel problems in the Bell 
System. Mr. E. K. Hall spoke on “General Personnel 
Problems and Policies,” and Mr. R. I. Rees on ‘““The Se- 
lection and Development of Personnel.” 

Throughout the conference considerable discussion 
was prompted by many questions on the part of the guests 
as to particular methods and procedure involved in carry- 
ing on the telephone business. Dean C. O. Ruggles of 
Ohio State University, Dean Stuart Daggett of the Uni- 
versity of California, and Professor W. H. Kiekhofer of 
the University of Wisconsin, gave, in short addresses, an 
expression of the value of the conference as a means of 
furnishing first-hand information and insight into the 
problems and spirit of a great business enterprise, thereby 
equipping the visitors for better instruction of young men 
studying economics and business courses. 


HONORARY DEGREES FOR EDWIN H. COLPITTS 
AND EDWARD B. CRAFT 


DWIN H. COLPITTS, of the American Telephone 
and Telegraph Company’s Department of Develop- 
rent and Research and Assistant Vice-President of the 
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company, received the degree of LL.D. from Mount 
Allison University, Sackville, N. B., at the university’s 
convocation on May 18, 1926. Mr. Colpitts was gradu- 
ated from Mount Allison in 1893 with the degree of A.B. 
Continuing his studies at Harvard University, he re- 
ceived there the degrees of A.B. in 1896 and M.A. in 1897. 
Before joining the American Telephone and Telegraph 
Company’s general staff, he was Assistant Chief En- 
gineer of the Western Electric Company from 1917 to 
1924. 

The degree of Doctor of Engineering was conferred 
June 18, 1926, by Worcester Polytechnic Institute upon 
Edward B. Craft, Executive Vice-President of the Bell 
Telephone Laboratories. In the award of this honorary 
degree, Mr. Craft was described as ‘engineer, inventor 
and organizer of research, one of the most prominent 
figures in the engineering world today. For over a 
quarter of a century he has devoted his unusual organiz- 
ing ability continuously to engineering development 
and industrial research, with results that have increased 
the social and economic significance of research and 
brought him to his present important position as Execu- 
tive Vice-President of the Bell Telephone Laboratories, 


which are the largest industrial research laboratories in 
the world.” 


THE A. T. AND T. STOCK ISSUE 


T their meeting on May 19 the directors of the 
American Telephone and Telegraph Company voted 
to offer to stockholders of record June 8 for subscription at 
par one share of additional stock for each six shares then 
held. This offering, which amounted to $154,000,000, 
was made to 370,000 stockholders who have until August 
1 to exercise their right to subscribe for the new stock. 
The purpose of the new issue is to provide the Bell 
System with funds for new construction needed to care 
for additional business resulting from the constantly 
greater use of the telephone. 


[ 195 ] 








a 


Bell Telephone Quarterly 





HENRY F. ALBRIGHT 


ENRY FLEETWOOD ALBRIGHT, Vice-President 

of the Western Electric Company, died at the 

Memorial Hospital, New York, on Tuesday, May 11, 
after an illness of several months. 

Mr. Albright was fifty-eight years old and had been 
associated with the Western Electric Company for thirty- 
four years. He began his business career as an office boy, 
his first employment being with the Union Pacific Railroad 
in Philadelphia. He joined the Western Electric forces in 
1892 as a salesman of electric light and power apparatus 
in Chicago. In 1894 Mr. Albright was transferred to the 
Construction Department in New York. Three years 
later, in 1897, he was made the first Factory Engineer 
the Western Electric ever had, and in 1899, was made 
Superintendent of the New York shop. In 1908, four 
years after the Hawthorne plant was started, he be- 
came General Superintendent and directed Hawthorne 
during its greatest period of expansion. 

In 1917, Mr. Albright was elected a Vice-President, 
and in 1919, a member of the Board of Directors. Since 
1923, he had served as Vice-President in charge of Manu- 
facturing and Plant Engineering. 

Mr. Albright was a member of the Union League 
Club of Chicago, the Oak Park Country Club, the In- 
stitution of Electrical Engineers of London, a Fellow of the 
American Institute of Electrical Engineers, and a mem- 
ber of the American Society of Mechanical Engineers. 


FRANZ C. KUHN 


RANZ CHRISTIAN KUHN, President of the 

Michigan Bell Telephone Company, died at Detroit, 
Michigan, June 16, 1926. 

He was born in Detroit, February 8, 1872. He went 
with his parents when a child to Mount Clemens, Mich- 
igan, and was known as a resident of that city. He 
was educated in the local schools and at the University 
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of Michigan where he received the degrees of A.B. in 
1893 and L.L.B. in 1894. 

In the latter year he was elected to the office of Circuit 
Court Commissioner of Macomb County, a post which 
he filled for three consecutive terms. In 1904 he was 
elected Probate Judge, to which office he was reelected 
four years later, and in 1910 was appointed Attorney 
General of the state, an office that had been vacated. 
Later in that year he was elected to a full term as At- 
torney General. 

A vacancy occurred in the State Supreme Court in 
1912, and Judge Kuhn was appointed to fill it. He was 
elected in 1913 for an unexpired term and in 1917 was 
elected for a full term, serving as Chief Justice from 1917 
to 1918. Retiring to the private practice of law in 
December, 1919, he was offered the presidency of the 
Michigan Bell Telephone Company, which he accepted 
in February, 1920. 

Judge Kuhn was a director of several Detroit corpor- 
ations, a member of the American Bar Association, the 
Michigan Bar Association, the Phi Delta Theta Fra- 
ternity, many Detroit social and athletic organizations, 
was active in Masonic circles and was Past Grand Chan- 
cellor of the Michigan Knights of Pythias. 


CHARLES EZRA SCRIBNER 


HARLES EZRA SCRIBNER, for twenty-two years 
Chief Engineer of the Western Electric Company, 
died on Friday, June 25, at his summer home, Barber 
Farm, in Jericho, Vt. Mr. Scribner was a life-long friend 
of Thomas A. Edison and, with the exception of Mr. 
Edison himself, probably had more electrical patents 
than any other man in the industry. He held 441 patents, 
including the first multiple switchboard to be used 
commercially. 
He was born at Mt. Vernon, Ohio, on February 16, 
1858, and was educated in the schools of Toledo, Ohio. 
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When only eighteen years of age, he went to the Chicago 
factory of the Western Electric Manufacturing Company 
to show a model of a telegraph repeater he had made. 

There he met Enos M. Barton, the head of the organ- 
ization, and through the latter’s influence, he became an 
inspector of printing telegraph apparatus in a local tele- 
graph company. A year later, in August, 1877, he 
entered the laboratory of the Western Electric Manu- 
facturing Company where he began his career as an 
investigator and inventor, a career that brought him 
international fame. 

Mr. Scribner remained at the Chicago factory of the 
Western Electric Company until 1908, when he became 
connected with the New York office as Chief Engineer 
in charge of development and experimental work. He 
served as Chief Engineer until 1916, when he retired. 

In 1900 Mr. Scribner’s work in the electrical field was 
recognized at the Paris Exposition by the award of a gold 
medal. He was a Fellow of the American Institute of 
Electrical Engineers, and in 1913-15, served as Vice- 
President. He was also a member of the Engineering 
Foundation, and a former trustee of the United States 
Engineering Society. 
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Organization Changes 
New York TELEPHONE COMPANY 


Charles T. Russell elected Vice-President and General 
Counsel 


Entered employ of the Bell System in Legal Depart- 
ment, New York Telephone Company, 1906; appointed 
Counsel, 1911; General Solicitor, 1915; General Counsel 
in charge of all legal, public service commission regula- 
tion, tax and legislative matters, 1922; Vice-President 
and General Counsel, 1926. 


BELL TELEPHONE COMPANY OF PENNSYLVANIA 
AND ASSOCIATED COMPANIES 


Frank J. Chesterman elected Vice-President and appointed 

General Manager for Western Pennsylvania 

Entered employ of the Bell System with the American 
Telephone and Telegraph Company in Boston, July 5, 
1905; assigned to work on special investigations involving 
the maintenance of telephone plant with special reference 
to transmission, 1905; transferred to the Engineering 
Department, New York Telephone Company, June, 
1907; Division Plant Engineer, Manhattan, Bronx and 
Westchester Division, January, 1908; Division Plant 
Superintendent of the Central Division, with head- 
quarters at Syracuse, October, 1912; Chief Engineer, the 
Bell Telephone Company of Pennsylvania and Associated 
Companies, January, 1920; elected Vice-President and 
appointed General Manager for Western Pennsylvania, 
May 1, 1926. 


Marshali B. Downing appointed General Manager, Eastern 
Pennsylvania excluding Philadelphia exchange, Dela- 
ware and Southern New Jersey 


Entered employ of the Bell System as Traffic In- 
spector, New York Telephone Company, November, 
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1899; Manager, Franklin exchange, New York City, 1901; 
served as Supervisor of the traffic field forces in the 
district extending from Troy to Lake Champlain, of the 
Traffic Department of Rochester and surrounding ter- 
ritory, of the Albany district, and as Acting Superin- 
tendent of Traffic for the New Jersey Division, New York 
Telephone Company; transferred to Southwestern Bell 
Telephone Company as General Traffic Superintendent 
in Missouri and Arkansas, November, 1912; transferred 
to the Michigan Bell Telephone Company as General 
Superintendent of Traffic, 1916; transferred to Bell 
Telephone Company of Pennsylvania as General Super- 
intendent of Traffic, December, 1919; General Com- 
mercial Manager, March, 1923; General Manager, East- 
ern Pennsylvania, exclusive of Philadelphia exchange, 
May 1, 1926. 


Herbert L. Badger appointed General Manager for 
Philadelphia 

Entered employ of Bell System as Assistant in charge 
of telephone work in Drafting Department, Western 
Electric Company, New York, February, 1897; resigned, 
November, 1901; re-entered the Bell ranks, Engineering 
Department, Bell Telephone Company of Pennsylvania, 
March 24, 1902; Plant Superintendent in Scranton, 
July, 1909; District Superintendent of Plant in charge 
of Scranton, Allentown and‘ Wilkes-Barre districts, 1910; 
Plant Superintendent in charge of plant operation in the 
Pittsburgh Division outside of Allegheny County; Divi- 
sion Superintendent of Plant, Pittsburgh, April, 1915; 
General Superintendent of Plant, 1919; General Manager 
for Philadelphia, May 1, 1926. 


John T. Harris appointed General Manager for Central 
Pennsylvania 
Entered employ of Bell System as an installer for the 
Central Pennsylvania Telephone and Supply Company, 
October, 1898; District Manager at Philipsburg, Pa., 
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January 1, 1900; Manager at Altoona, Pa., 1901; Traffic 
Superintendent for the Pennsylvania Telephone Com- 
pany, Harrisburg, January, 1907; Division Traffic Man- 
ager, Bell Telephone Company of Pennsylvania in charge 
of Harrisburg Division, 1908; Traffic Superintendent, 
Harrisburg, February, 1914; Traffic Superintendent, 
Pittsburgh, 1920; General Traffic Manager, Bell Tele- 
phone Company of Pennsylvania, March, 1923; General 
Manager for Central Pennsylvania, May 1, 1926. 


INDIANA BELL TELEPHONE COMPANY 


Frank A. Montrose elected Vice-President and General 

Manager 

Entered employ of Bell System, Chicago, Ill., 1907; 
various duties in plant and engineering departments of 
the Plant Department, Pacific Telephone and Telegraph 
Company, Missouri and Kansas Telephone Company and 
Southwestern Bell Telephone Company, up to 1917; 
commissioned a Major and organized the Four Hundred 
and Twelfth Telegraph Battalion, 1917; returned from 
overseas with rank of Lieutenant-Colonel, 1919; Central 
Union Telephone Company, 1919; served as General 
Superintendent of Plant, Indiana Bell Telephone Com- 
pany, and was made General Manager, May 1, 1925. 
Vice-President and General Manager, May 1, 1926. 
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